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Rate Case 2005-00148

COMMONWEALTH OF KENTUCKY
BEFORE THE PUBLIC SERVICE COMMISSION

NORTHERN KENTUCKY WATER DISTRICT’S RESPONSE TO THE ’
ATTORNEY GENERAL’S REQUEST FOR INFORMATION

Re: Petition, Numbered Paragraph 5. The District indicates that that a multi-year
adjustment of rates is necessary. Please explain how the acceptance of the
District's proposal will impact the need to issue short-term debt. Include in the
response a narrative that demonstrates the projected issuance of short-term debt
without the multi-year adjustment versus the projected issuance of short-term
debt with the multi-year adjustment through the end of 2010. Include in the
explanation how the acceptance of the proposal would impact the District’s use
of bond anticipation notes (BANs). '

Witness: Howe. The need for short term debt is driven by funding requirements
of the capital plan. The funding requirements can be impacted by the underlying
plan, cost over/under runs on existing projects, and counsel on accessing capital
markets in an efficient manner. These factors will exist with or without the multi-
year approach. As such, the multi-year plan in itself is not expected to
significantly alter short-term debt financing. Bond Anticipation Notes (BAN)
provides a flexible approach to accessing capital funding in between major bond
issues, and their use is projected to continue in the 5 year plan.

Re: Petition, Numbered Paragraph 5. Please confirm that the District does not
have any shareholders with an equity claim on the District.

Witness: Barrow. The Northern Kentucky Water District became operational
effective January 1, 1997 under the provisions of Kentucky Revised Statutes
(Chapter 74). As a governmental entity, the District has no shareholders. Also,
as stated in the petition, Numbered Paragraph 13(b), as part of the information
required by 807KAR5:001 (11), no stock is to be issued. '

Petition, Numbered Paragraph 5. Please indicate whether the District has
approached any of its current debt holders or potential insurers of debt in order to
garner feedback on its multi-year plan. If yes, please identify the lenders and
summarize the feedback and assessments by the lenders. (For example, do the
lenders believe that this will make the District’s cost of debt increase, decrease,
or that there will be no material impact. Provide any correspondence or
presentation materials for the discussions.

Witness: Barrow. Currently, the District has not approached any of its current
debt holders or potential insurers of debt in order to garner feedback on its multi-
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year plan. However the District has contracted with the investment banking firm
of Ross, Sinclair and Associates to determine the financial viability of this
proposed rate structure as to the proposed bond issues and related debt service
requirements. Please refer to Petition Exhibit A for the five year capital funding
plan and Petition Exhibit Q for the pre-filed testimony of Terrell Ross from Ross,
Sinclair and Associates. Also, the District has contracted with financial and
management consulting firm of Black & Veatch to study the District's cost of
water service and rate structure, including the proposed multi-year rate structure.
Black & Veatch's study is provided in the Petition, Exhibit N. Peggy Howe's, a
director in Black & Veatch, pre-filed testimony is included in Petition Exhibit Q.

Re: Petition, Numbered Paragraph 5. Is it fair to characterize the District’'s multi-
year proposal as a cost reimbursement program? If not, please explain how
adjustments in rates based upon actual amounts of capital costs plus pro-forma
adjustments to operating and maintenance accounts does not constitute cost
reimbursement rather than an opportunity to earn which the District currently has
through the use of the rate-setting process that it has been using.

Witness: Howe. The District's primary source of funds is revenue from rates.
The rate case process, whether under the traditional approach or a multi-year
approach, extends beyond a reimbursement program. Ultimately, the entire
operation of NKWD is considered. In addition to expenses, operations, level of
service achieved, and revenue are all part of the approach. A characterization of
this proposal as a cost reimbursement program is not considered appropriate.

Re: Petition, Numbered Paragraph 5. During the 2005 Regular Session of the
General Assembly, a bill was introduced (HB 427 -An Act relating to water utility
rates) to amend KRS 278.192 to authorize the Public Service Commission to
allow a water utility to implement a rate adjustment through a multi-year phase-in
process using a capital improvement plan as a basis. HB 427 did not pass. In
light of the fact that the General Assembly has not yet provided the Public
Service Commission with the jurisdiction to implement such a rate adjustment as
sought in this case, please explain the jurisdictional basis for the program sought
under the Petition.

Witness: Barrow. The PSC has broad powers to set rates that are fair, just and
reasonable. There is no specific method of rate setting or rate methodology set
forth in Chapter 278. The Commission has used its authority to allow various
types of rate adjustment mechanisms, such as surcharges. It has also allowed
periodic adjustments based on actual cost fluctuations, such as purchased gas
adjustments. In a case involving Union, Light, Heat and Power, the Commission
authorized a multi-year rate plan based on replacements of gas mains. Given the
scope of the Commission’s ratemaking authority and its history of allowing a
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variety of rate adjustment mechanisms, there is ample authority for the
Commission to approve this proposal

Re: Petition, Numbered Paragraph 12(a). For the $25,334,500 of new projects,
please indicate the amount attributable to repair and replacement and the
amount attributable to improvements to the system.

Witness: Harrison. The amount of the revised new project cost of $25,276,500
outlined in Exhibit O that is atiributable to water line repair and replacement is
$4,800,000. The amount that is attributable to improvements to the system is
$20,476,500.

Re: Petition, Numbered Paragraph 12(a). Consider a scenario in which during
the multi-year period the District must expend significant funds for an
infrastructure project (such as a new treatment plant). How will the District
handle the need to obtain a significant amount of additional funding above and
beyond the funding in the multi-year capital plan?

Witness: Howe. The purpose of the multi-year rate proposal is to incorporate
significant and reasonable anticipated requirements, such as a new water
treatment plant, into the planning process to minimize the impact on customers
over time. As described on pages 8-9 of my initial testimony, an event or series
of events that leads to a cumulative variance beyond 5 percent of total revenue
requirements will trigger a new rate case. This rate case then supersedes the
plan provided in the initial multi-year case.

Re: Petition, Exhibit C. Please explain the District’s current policy regarding the
use of sub-districts.

Witness: Harrison. The District utilizes sub-districts for mainline extension
projects serving unserved customers that include State and/or Federal grant/loan
funding to help finance the extension.

Re: Petition, Exhibit C. Please explain the increase in Accounts and Notes
Receivable, less accumulated provision for uncollectible accounts from $
3,987,197 to $ 4,717,008 in the current year. Provide the balance for this account
as of 30 June 2005.

Witness: Barrow

1) Additional accounts from acquisition of Taylor Mill Plant. Rate increase
effective 08/01/04 generating additional revenue and receivables.
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2) Expected payment on construction grants/contributed capital ~ $ 222,099.65

A9(b). Witness: Barrow.

Balance as of June 30, 2005 $ 3,633,060

Q10. Re: Petition, Exhibit C. Please explain the increase in accounts and Notes
Payable from $ 100,000 in the previous year to $ 3,705,000. Provide the balance
for this account as of 30 June 2005.

A10(a). Witness: Barrow.
1) The $ 3,705,000 is made up of the following items
Notes payable Campbell County Fiscal Court $ 100,000
2004 A BAN payable 3,605,000
3,705,000

A10(b.) Witness: Barrow.

2) Balance as of June 30, 2005 ‘
Notes payable Campbell County Fiscal Court $ 100,000

* Series 2004 A BAN payable 3,605,000
** Series 2005 A BAN payable 17,980,000
21,685,000

* Revenue Bond Anticipation Notes to Mature April 2006, purchase of central
facilities NKWD

+ Renovation of NKWD central facilities, Expansion of US 27 pumping station,
replacement of major mainlines, contribute to debt service fund.

Q11. Re: Petition, Exhibit C. Please explain the decrease in Non-utility income from
$ 314,577 in the previous year to $ 31,138 in the current year. Provide the
balance for this account as of June 30, 2005. Please also describe what impact
that non-utility has on the district in setting rates. (Is it the same as unregulated

activity?)
A11. Witness: Barrow. Difference in Miscellaneous Income from 2003 to 2004
(283,439)
2004 includes loss on abandonment of Mains for 177,825
2003 includes miscellaneous cash received but unapplied to A/R 108,984
$ 286,809
Balance as of June 30, 2005 $ 82177
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Petition, Exhibit C. Please explain the Extraordinary Income amount of $ 685,841
for the previous year.

Witness: Barrow. In departure between the Boone County Water District and
Florence Water with NKWD the agreement called for a cash settlement amount
plus a penalty if they stop purchasing water from NKWD prior to January 1, 2004.
Both systems stopped purchasing water prior to January 1, 2004, and per the
agreement, the penalty they owed the District was $685,841.

Petition, Exhibit C. Please indicate the District’s debt coverage ratio for each year
through the end of year 2010 under the assumption that the multi-year proposal
is in place and explain how it would differ in absence of the multi-year proposal.

Witness: Barrow. See Tab 13 for projected debt ratio calculations.

Petition, Exhibit E, page 30, Statement of Comparison of Budget to Actual. For
year 2004, please provide a summary that explains each variance between the
“pudget” amount and the “actual” amount greater than 5%. Please do not simply

refer to the individual explanations in Exhibit 1.

Witness: Barrow.

Statement of Comparison of Budget to Actual
Year Ended December 31, 2004

Percentage
Variance
Budget Actual Fav (Unfav) Response
OPERATING REVENUES
Water Sales $ 33,000,000 $ 30,931,919 -6.267% @
Forfeited discounts 470,000 621,871 32.313% b
Rents from property 349,500 452 661 29.517% (©
Other water revenues 475,000 178,801 62.358% (c)
TOTAL OPERATING REVENUES 34,294,500 32,185,252 -6.150%
OPERATING EXPENSES
Operation and maintenance expenses 19,862,700 19,949,361 0.436%
Depreciation expense 0 5,329,289 100.000% @
TOTAL OPERATING EXPENSES 19,862,700 25,278,650 27.267%
NET OPERATING INCOME 14,431,800 6,906,602 52.143%
NONOPERATING INCOME (EXPENSES)
Investment income 1,000,000 791,405 -20.860% (e)
Miscellaneous non-operating income 200,000 31,136 -84.432% )
interest on long-term debt (6,211,289) (5,344,406) -13.957% (s)]
Amortization of debt discount and expense 0 (524,696) 100.000% (h)
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NET NONOPERATING INCOME (EXPENSES) (5,011,289) (5,046,561) 0.704%

INCOME BEFORE CONTRIBUTIONS 9,420,511 1,860,041 -80.255%

CAPITAL CONTRIBUTIONS 0 4,368,357 100.000% (i)

NET INCOME $ 9,420,511 $ 6,228,398 -33.885%

14(a). Witness: Barrow. Water sales for 2004 were below budget because of

14(b).

14(c).

14(d).

14(e).

1) The PSC Order 2003-00224 water rate increase was effective June 14,
2004, and the rates were not fully applied until September 14, 2004 because
the District bills quarterly. The budget anticipated that the rate change would
be effective in the first part of 2004.

2) The consumption of water was lower than projected due to abnormally
high rainfall in 2004.

3) The conversion of the Taylor Mill water from a wholesale customer to a
retail customer was delayed until April 2004. For budgeting purposes, it had
been anticipated that this conversion would occur earlier during the year.

Witness: Barrow. Due to the economic conditions in Northern Kentucky, more
customers chose to pay their water bills after the expiration of the discount
period. The 2004 budgeted amount was based upon the actual 2003 forfeited
discounts of $469,253.

Witness: Barrow. The 2004 budgeted amount of $349,500 was based upon the
actual 2003 rents from property of $303,139 plus an anticipated 10%-15%
increase. Actual 2004 exceeded the budget amount by 29.5% because of
increased temporary meter rentals for temporary construction sites and
swimming pool fills. Also, water tower antenna space rentals increased over the
prior year. The District is renting space in the building purchased for the District's
new central facility to an unrelated tenant.

Witness: Barrow. Depreciation expense is not budgeted.

Witness: Barrow. Investment income budgeted of $1,000,000 was based upon
the actual 2003 investment income of $910,431. For 2004, it was anticipated
that funds invested would approximately remain the same as 2003. Also, a small
increase in the effective interest rates was projected. The 2004 actual
investment income was lower than budgeted because effective interest rates
remained somewhat stagnant around 2.5%.
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Witness: Barrow. By its very nature miscellaneous non-operating income is
difficult to estimate. The 2003 actual was $314,577, the 2004 budget was

" conservatively reduced to $200,000. Only $31,136 was recognized in 2004.

14(9).

14(h).

14()).

Q15.

A15.

Q16.

A16.

Q17.

A17.

Witness: Barrow. The 2004A bond and the 2004A BAN that were issued during
2004 contained a lower interest rate than what was anticipated. Also, the 2004
debt instruments were projected to be issued earlier in the calendar year
resulting in additional interest expense.

Witness: Barrow. Amortization of debt discount and expense is not budgeted.

Witness: Barrow. Capital contributions are not budgeted.

Please provide an overall summary of the assessment of the ability of the District
to prepare a budget as compared to actual operating results for Year 2004 and
include any modifications or changes to the budget process as a consequence of
the assessment of the 2004 results.

Witness: Barrow: The district’s actual operating results varied from the total
budget by only 3.4% for 2004. The district believes that its budget forecasts are
as accurate as possible given the scope of its operations and the variables that
must be dealt with each year, such as construction timing, weather and

regulatory issues.

Petition, Exhibit E, page 30, Statement of Comparison of Budget to Actual.
Please provide this statement for Years 2000, 2001, 2002, and 20083.

Witness: Barrow. Please see Tab 16

Petition, Exhibit |, notwithstanding OAG 1-14, please explain how the record
turbidities impacted the operating results for Year 2004 and please explain how
the operating results differ from the corresponding budget projection as a
conseguence.

Witness: Joslyn. The record turbidities for 2004 impacted the operating results in
the following ways: higher chemical feed rates are required to deal with the
higher turbidities which increases chemical costs. With higher chemical feed
rates, the filter runs are shorter, due to quicker Loss of Head on filters. This
increases costs with extra filter washes. Also, the increased chemical feed rates
create extra sludge, which adds to the costs of pressing and hauling of the
extracted solids.
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Re: Petition, Exhibit M, Section XVII-A-Upgrading Inactive Service Connection.
The language in the proposal indicates that a point of service is located,
however, no meter is present. If the customer asks that a meter be set in an
inactive service connection the District will activate the service at no cost to the
customer. Please explain (a) whether the activation will require District
personnel to visit the location and actually set a meter (and if not, what steps are
necessary at the point of service to bring the service back on); (b) how the
District selected the period of one year in order to classify this type of service;
and (c) what goals of objectives that the District is attempting to meet by adopting
this policy. :

A18(a). Witness: Harrison. The activation of an Inactive Service Connection will require

18(b).

18(c).

Q19.

A19.

Q20.

A20.

District personnel to visit the location and actually seta meter.

Witness: Harrison. The District selected the period of one year in order to classify
this type of service because that is the time frame that a meter is normally left in
place in the meter setting before being removed.

Witness: Harrison. The District is attempting to clarify that requesting a larger
service will result in the customer paying a charge because that essentially
results in the installation of a new service connection. However, simply activating
an inactive service connection will not result in the customer having to pay an
additional chargeffee.

Re: Prefiled Direct Testimony of Peggy L. Howe. What type of review did Ms.
Howe conduct to assess the accuracy and reasonableness of the District's
budgeting process? Please explain.

Witness: Howe. The District uses a “zero-based” budgeting approach for
operational expenses, which means District planners are required to assess
funding needs to perform at the targeted level of service rather than trend
incremental funding estimates from the prior year expense levels. The capital
budget is based on the master planning document, which reflects the needs of
the District as filed with the PSC. Based on my experience, both of these
approaches are appropriate and reasonable.

Re: Prefiled Direct Testimony of Peggy L. Howe. For the utilities listed in the
schedule appearing on page 5, please indicate which of the utilities, if any, are
regulated by state regulatory agencies (as opposed to local agencies or
governmental bodies) with regard to the process of approving their rate
structures and charges for service.

Witness: Howe. As noted on page 4 of my testimony, all the utilities surveyed for
use on page 5 are drawn from the municipal community and are regulated
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through local agencies and other governmental boundaries. However, both
Philadelphia and St. Louis MSD both use a quasi-public service commission
approach, which mirrors the structure and purpose typical of state-sponsored
public service commissions. For instance, Philadelphia provides for the filing of
direct testimony, and allows for discovery and interveners in its process, which is
managed by an appointed Hearing Officer. In St. Louis, a chartered commission
oversees the rate case process.

Re: Prefiled Direct Testimony of Peggy L. Howe. For the tilities listed in the
schedule appearing on page 5, please indicate which of the utilities, if any, have
private shareholder equity interests as a source of capital.

Witness: Howe. The utilities listed on page 5 are publicly owned entities and
therefore do not have a private shareholder equity component.

Re: Prefiled Direct Testimony of Peggy L. Howe. Please provide a photocopy of
the article mentioned on page 6 as well as a photocopy of any of the presentation
materials available to Ms. Howe from the workshop mentioned on page 6.

Witness: Howe. “Avoiding Rate Shock: Making the Case for Water Rates” is a
131 page book published by AWWA in 2004. An abstract is provided for
additional context to the testimony. The book is available through AWWA's
bookstore at www.awwa.org\bookstore. In addition, a copy of select
presentations from the AWWA June 12 workshop is also included under tab 22

Re: Prefiled Direct Testimony of Peggy L. Howe. Does Ms. Howe assume that
the District’s multi-year proposal will terminate in 2010, continue indefinitely, or
terminate at another time (for this last case, please, if applicable, provide the
date of termination)?

Witness: Howe. This multi-year rate case filing is assumed to terminate in 2010.
Should events transpire that require a new rate case be filed, it would supersede
the plan set forth in the current rate case, which could occur prior to 2010. This
proposed multi-year filing is intended to establish a repeatable framework for
future rate case filings.

Re: Prefiled Direct Testimony of Peggy L. Howe. If the Commission were to
approve the District’s proposal, what would be the role, if any, of the traditional
rate case for the District's subsequent rate setting activities”?

Witness: Howe. The traditional rate case is the cornerstone of a multi-year plan.
The first year of the multi-year plan establishes rates under the traditional rate
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case framework. In addition, to the extent a material modification to the mulii-
year plan is required; the rate case is the vehicle by which such modification will

be administered.

Q25. Re: Prefiled Direct Testimony of Peggy L. Howe. Please provide a narrative of
Ms. Howe's understanding of the District's growth through merger, consolidation,
and acquisition as well as the increase in native customer base since 1 January

1995.

A25. Witness: Howe. The Kenton and Campbell County systems merged in January
1997 and created the NKWD. Since that time, the District has grown through
additional acquisition and consolidation to include Newport and Taylor Mill, as
well as the loss of service to Boone County. | have participated in rate cases
where these events were represented. Proceedings from the last 2 rate cases
itemize these activities in detail.

Q25(a). Additionally, what impact, if any, does the District's growth through merger, etc.
have on a multi-year planning process?

A25(a). Witness: Howe. The 5 year plan, as submitted, does not anticipate additional
merger or acquisition activity, which is reinforced by the limited availability of
potential merger candidates. To the extent such activity would occur, the impact
would depend on the scale of the initiative, as measured in the look-back
process. If the variance to total revenue requirements exceeds a cumulative 5%,
a new rate case would be filed.

Q25(b). Is there a base level of stability in the utility’s growth pattern that must be
present in order for an alternative approach, such as the District’s, proposal to be
more cost-effective than the traditional rate case mechanism for setting rates?

A25(b). Witness: Howe. Given the limited availability of potential merger candidates,
the likelihood of additional merger and acquisition activity over the study period is
considered to be low. As proposed, the multi-year framework will operate in both
a stable or a growth/acquisition environment. If material changes in operations
are encountered, the 5 percent cumulative variance threshold on total revenue
requirements will provide the mechanism to address the change — a new rate
case.

Q25(c). Is it the case that the process of modifying the plan may be more expensive
than not having the plan and simply using traditional regulation in times of
fluctuating growth?

A25(c). Witness: Howe. We anticipate the look-back process to be a simplified review
of limited aspects of the District operations. However, the economic benefit is
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dependent on how the look-back process is ultimately defined, including the
timing and depth of associated reviews.

Re: Prefiled Direct Testimony of Peggy L. Howe. lIs there any difference between
the use of a “look-back’ adjustment process by a non-shareholder entity such as
the District and a shareholder entity that has a “market-based” equity
requirement? Please explain and include a discussion of any additional
complexity that would be associated with adjusting an equity cost requirement in
a “look-back” adjustment process.

Witness: Howe. Yes. A shareholder entity must determine an appropriate
sharing of earnings between the entity and the shareholders. The District’s
situation is less complex, as it is limited to O&M, debt service elements, and

depreciation.

Re: Prefiled Direct Testimony of Peggy L. Howe. s it fair to characterize the
“Jook-back’ and “true-up” mechanism described by Ms. Howe's testimony as a
modified reimbursement system under which the reimbursement amount would
not change within a certain band? If not, please explain how the mechanism
differs from a reimbursement system.

Witness: Howe. Please refer to the answer provided for Question 4.

Re: Prefiled Direct Testimony of Peggy L. Howe. Assuming for the moment that
a multi-year mechanism was in place and functioning.

Q28(a). By what means and how often would the District reconsider cost allocation and

rate design.

A28(a). Witness: Howe. As described on pages 8-9 of my initial testimony, calculations

used to establish the rates would be updated to reflect actual results during the
annual look-back process. This action will provide a means of updating the
distribution of costs. However, the methodology used as the basis of the
allocations will not be changed. Such changes would be accomplished in a full
rate case filing, which would be required when the 5 percent cumulative
threshold for variance in total revenue requirements was exceeded, or at the end
of the multi-year period.

Q28(b). How would changes in cost allocation and rate design be implemented while

the mechanism is in place and functioning?

A28(b). Witness: Howe. The look-back process will provide adjustments to true-up

results for each customer class, as described on pages 8-9 of my initial
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testimony. These changes would result from variances in units and costs.
However, the underlying basis for the allocation would not be changed as noted

in A28a.

Q29. Re: PSC request of 26 April 2005, Item 5. Please explain the following:
Q29(a). What is the “Metropolitan Club” (Check #34319)7

A29(a). Witness: Barrow. This was a business meeting lunch and monthly membership
fee.

Q29(b). Explain the Kiwanis Go expense (Check #36052).

A29(b). Witness: Barrow. The Kiwanis Club of Covington/Kenton County is a non—profit
voluntary social service organization that is chartered by Kiwanis international.
The $85.00 expenditure is the annual membership dues for Bari Joslyn, vice
president responsible for the District's Fort Thomas treatment plant. The District
encourages its management team to be involved with community and civic
organizations to maintain and foster good community relations, provide a forum
for District contributions to the community and opportunity for the public to
interact with district employees to express concerns, needs and suggestions for

improved service or community involvement.
Q29(c). Explain the fees associate with “governmental affairs” (Check #36301).

A29(c). Witness: Barrow. The term “governmental affairs” refers to the District’s outside
attorney’s terminology (Graydon, Head & Ritchey, LLP) for their law firm's fee
classification. The legal fee of $216.00 represents March and April 2004
communications between Richard L. Robinson, Attorney, and Jon Deuser
concerning the state’s budget appropriation process as it relates to the District.

Q29(d). Explain Rotary Dues and Expenses (Check #37961).

A29(d). Witness: Barrow. The Covington Rotary Club is a non-profit voluntary social
service organization that is chartered by Rotary International. The $300.50
expenditure is the semi-annual costs for dues and meeting meals for Bill
Wulfeck, operations manager of the District. The District encourages its
management team to be involved with community and civic organizations to
maintain and foster good community relations, provide a forum for District
contributions to the community and opportunity for the public to interact with
district employees to express concerns, needs and suggestions for improved
service or community involvement.

Q29(e). For each of the above: (i) explain in detail how these expenses were removed
from the base period; (ii) explain if and how the District will prevent these type of
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expenses from being included in the rate setting process through a muilti-year
mechanism such as the one proposed by the District.

A29(e). Witness: Barrow. These expenses have not been removed and are considered
justifiable expenses in the operating the affairs of the District. Just as they have
not been removed from prior cases, they have not been removed from the muilti-

year calculations.
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OPERATING REVENUES
Water sales
Forfeited discounts
Rents from property-net
Other water revenues

TOTAL OPERATING REVENUES

OPERATING EXPENSES
Operation and maintenance expense
Depreciation expense

TOTAL OPERATING EXPENSES

NET OPERATING INCOME

NONOPERATING INCOME (EXPENSE)
Interest income
Miscellaneous non-operating income
Lawsuit settlement
Loss on disposition of assets
Interest on long-term debt
Amortization of debt disc. and expense

NET NONOPERATING INCOME (EXPENSE)

NET INCOME

00

Budget Actual

25000,000 | $§ 23,813,227
300,000 284,232
250,000 349,530
80,000 176,347
25,640,000 24,723,336
16,452,520 14,265,253
3,200,000 3,293,681
19,652,520 17,558,934
5,987,480 7,164,402
1,000,000 1,452,807
145,000 110,225

- 3,649,267
- (171,459)
(4,881,506) (4,281,110)
(200,000) (189,435)
(3,936,506) 470,285
2,050,974 | $ 7,634,697
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OPERATING REVENUES
Water sales
Forfeited discounts

Rents from property-net
Other water revenues

TOTAL OPERATING REVENUES

OPERATING EXPENSES
Operation and maintenance expense
Depreciation expense

TOTAL OPERATING EXPENSES

NET OPERATING INCOME

NONOPERATING INCOME (EXPENSES)
interest income

Miscellaneous non-operating income

Loss on disposition of assets

Interest on long-term debt

Amortization of debt disc. and expense
NET NONOPERATING INCOME (EXPENSES)
INCOME BEFORE CONTRIBUTIONS
CAPITAL CONTRIBUTIONS

NET INCOME

2001

\'\

Budget Actual
$ 25,000,000 | $ - 23,892,767
275,000 366,475
300,000 277,893
130,000 223,529
25,705,000 24,860,664
16,529,000 15,665,700
3,300,000 3,636,840
19,829,000 19,302,540
5,876,000 5,658,124
1,300,000 1,263,833%
(145,000) 53,969
50,000 (88,157)
(5,300,000) (5,072,313)
(240,000 (241,323
(4,335,000 (4,083,991
1,541,000 1,474,133
- 2,817,320
$ 1,541,000 | § 4,291,453
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OPERATING REVENUES
Water sales '
Forfeited discounts
Rents from property-net
Other water revenues '

o

TOTAL OPERATING REVENUES

OPERATING EXPENSES’
Operation and maintenance expense
Depreciation expense

TOTAL OPERATING EXPENSES

NET OPERATING INCOME

NONOPERATING INCOME (EXPENSES)
Interest income
Miscellaneous non-operating income
Loss on disposition of assets
Interest on long-term debt
Amortization of debt disc. and expense

NET NONOPERATING INCOME (EXPENSES)
INCOME BEFORE CONTRIBUTIONS
CAPITAL CONTRIBUTIONS

NET INCOME

Budget Actual
25,000,000 27,048,947
350,000 371,144
315,000 351,320
230,000 259,836
25,895,000 28,031,247
17,555,600 17,180,952
3,840,000 4,368,389
21,395,600 21,549,341
4,499,400 6,481,906
1,400,000 1,148,898
150,000 - 76,810
- (9,600)
(6,300,000) (5,592,915)
- (418,577)
(4,750,000) (4,795,284)
(250,600) 1,686,622
2,038,964
(250,600) 3,725,586
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OPERATING REVENUES
Water sales
Forfeited discounts
Rents from property
Other water revenues

TOTAL OPERATING REVENUES

OPERATING EXPENSES
Operation and maintenance expense
Depreciation expense

TOTAL OPERATING EXPENSES

NET OPERATING INCOME

NONOPERATING INCOME (EXPENSES)
Investment income
Miscellaneous non-operating income
Settlement on cancellation of contract
Interest on long-term debt

Amortization of debt discount and expense
NET NONOPERATING INCOME (EXPENSES)
INCOME BEFORE CONTRIBUTIONS
CAPITAL CONTRIBUTIONS

NET INCOME

2003

Actﬂal

Budget

$ 28,700,000 27,167,452
400,000 469 253
325,000 303,139
410,000 260,967
29,835,000 28,200,811
19,477,940 18,734,903

- 5,016,275

19,477,940 23,751,178
10,357,060 4 449,633
1,000,000 910,431
150,000 314,577

. 685,842
(6,100,000) (5,244,744)
- (392,248)
(4,850,000) (3,726,142)

5 407,080 723 491

- 1,875,382

$ 5,407,080 2 508,873
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AWWA Products
Avoiding Rate Shock: Making the Case for Water Rates

Save 33%

Communicating the true value of water can act as a shock absorber
when utilities must raise rates, according to this study sponsored by the
AWWA Water Utility Council.

This comprehensive study found that consumers get upset over rate
increases because of a misunderstanding about the true value of a safe,
adequate supply of water. The report, funded by the AWWA Water
Industry Technical Action Fund, resulted from the need in many cities to
replace aging infrastructure and the necessity of sharing the cost burden
with water utility customers.

Drawing on extensive research, case studies, and in-depth interviews, the report lists four key findings:

e People undervalue water, making it more difficult for them to accept rate increases

e A consistent, structured communications strategy builds the credibility necessary to support the
customer-utility relationship and rate increases

¢ It's never too iate to start doing the right thing; think long-term and plan beyond the current
crisis :

e Billing practices and rate structure options can affect customer reactions and acceptance of
rate increases

Each finding is followed by several recommendations to help utilities know their customers and deliver
clear messages relating the benefits of water service, increased costs. It also includes tips on how,
when, and where to communicate rate increases, plus a comprehensive plan to explain and implement
rate increases, and outreach programs regarding billing and payment options.

Edition: 2004, Softbound, 131 pp.
ISBN 1-58321-334-1; Catalog Number 20570.

Your Price: $ 59.985 Member Price: $38.85

: Join AWWA now
Login for Member Pricing

Buy now

Copyright © 2005 American Water Works Association.

8/5/2005
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SUNS

Navigating the Perfect Storm of

Utility Finance: Strategies to Meet

Unfunded Mandates, Fund Capital
Renewal and Replacement, and

Avoid Rate Shock

American Water Works Association
The Authoritative Resource on Safe Wafter

AWWA Annual Conference and Exposition
2005
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AN

Amsericen Water Works

Assoriztion

6 The 'Perfect Storm’

4 Battening down the hatches

& Aview from inland: Ann Arbor, Ml
4 Conclusions

¢ Acute pressures 1o be
competitive

¢ Heighlened challenge
of securing rate
increases

4 Enhanced focus on
financial management

Page 2



m water quality
= water supply
a environmental permitting
a utility operations

SOWA compliance
sstimate:

¢ Population growth / economic development
& Security enhancements
& Special circumnstances

& seismic upgrade

& Federal grant availability is now
largely limited to ‘special cases’

& State Revolving Fund loan rates
and terms offer limited financial
benefit

& Proposed 2005 federal budget
reflects a reduction in funding
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ENR Index

00 1091 1802 183 1004 1005 1008 D07 1004 1560 2000 2001 2007 2003 2004

& Raw Water Facllities

& Treatment Facilities

¢ Pump Stations

& Transmission System

Page 4



é The ‘Perfect Storm’

4 Battening down the hatches

¢ Aview from inland: AnnAcbor, M
é Conclusions

& Managing infrastructure assets fo
minimize the fotal cost of owning and
operating them, while continuously
deiivering the service levels customers
desire, at an acceptable level of risk.

Page 5
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¢ Cost saving through project

delivery and efficient

operations
¢ Scheduling benefils
4 Reduction in project delivery

complexity
4 Encouragement of innovation
& Transfer of risk
é Fixed price requirements
& Reduced potential for litigation

» & e Th 2 di-ae Si0on 2,
= <. e » 3 . O
! Regul
Revanuss from Uses Chinrges ", Otfier Systam_:

g > CustomerClaes™ .0 Ravanuss {s.g. SDCs)
3 ¥
I .
2 t . . Afiocatiohs of Revenus l
- Requf x 1o Utlhity Functii
<
s
0
o
51

Costic';
Ussr Classes

0
b
=
=
p=1
=
=
=
&

. Z00D 2001 2002 2003 =604 2005 2005 2007 2‘508 2008

= Morthly Water Bili - Monthly Sewer Bill Combined Bil
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Industry standard

methods for rates,
fees & charges

& Capital planning,
prioritization &
financing

& Public involvement &
communications

& Alternative delivery

methods

The Perfect Storm’

Battening down [he halchas

A view from inland: Ann Arbor, Mi
Cenclusions

” - o »

& Water Treatment Plant(s):
+ Plant1 (1938 and 1949): 22 MGD
+ Plant 2 (1966 and1975): 28 MGD
& Water distribution system: -
+ Five pressure districts
4 439.02 miles of water mail
+ 3,646 fire hydrants,
& 5,635 water main valves.
& Four dams located on the Huron River:
+ Two generate hydroeleciric power.
+ Al four dams are operated fo maintain pond
levels.




& The Vision of the Water Master Plan is
to ensure a sustainable, high quality,
and cost-effective drinking water
system for the City of Ann Arbor.”

& 'Initial community input has proposed the following
objectives:

+ Rates should be designed fo assure stability of
revenue to the Depariment.
4 Rate design should be understandable.

+ Rates established shouid be based on the costs to
provide service.

& Water and wastewater service should be
affordable.’

« Source: Clty of Ann Arbor Watsr Utilitios Wab Sile

Residential 1 Residential Water Only Commercial
z

# 1.7 CCF m8-28 CCF = Ovar 2B8CCF
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The 'Perfect Starm’

Battening down the haiches

A view from inland: Ann Arbar, Mi
Conclusions

o ® > o

4 The ‘Perfect Storm’ has hit
+ External factors include changing
avallabliity of federal funding and
cansiruction cost trends
4 Internal factors include historical under-
pricing and fimited asset mgnit

¢ Theindustry will ‘weather the storr’
+ Adopting a broad range of technigues to manage long-term
costs while enhancing customer services
+ Improving approaches to rate development and securing
acceptance of rats increases

Page 9



A\Y

Amarican Water Works
Association

.
deconmsonsosonacansnen

uirermen! & Rat

& Strategies to weather the ‘Perfect Storm'
+ Revenue enhancement
¢ O & M expense management
+ Capital financing
+ Reserve policies
& Financial planning
4 Annual planning cycle
+ Integrated mode! structures
+ Scenario analyses/ outputs
é Conclusions




+ Revenue enhancement
+ O & M expense management
+ Capital financing
+» Reserve policies
4 Financial planning
& Annual planning cycle
+ Intsgraied model structures
s+ Scasnario analyses/ ouiputs
¢ Conclusions

& Satisfied customers
& Financial accountability
s Uninterrupted service

& Regulatory compliance
& Permils and laws.
& Enforcement atlions

& Community stewardship
+ Watershed vision

« Stakeholder outreach

ut cap on 'abﬁi{y {o.accomptlish
mission’ . :

nancial realities p

Revenue at
existing rates

ws’ ’5! !0!8’
mISSIon accamphsﬁmanl
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A 5 452 salesS1axirrednceauopted:200 dle

1% Municlpal Optlon Sales Tax
(MOST) approved in July 20, 2004
referendum

Projected to provide $70M per
annum in proceeds for payment of
water and sewer capital and
operations

MOST in place for 4-years with 2
renewals possible with voter
approval

Surchargas

+ Security improvements (Atlanta)
¢ Seismic improvements (EBMUD)
Capacity Expansion .
+ Impact Fess

Local Benefit Projects

4 Assessmants

+ Connection charges
Extemal Sources

¢ Grants

« Devaloper contributions

Page 12



¢ Field service
management
¢ Geographical
Information Systems
& Automated Meter
Reading

cCTV
inspection

asset

inventory &
replacoment
scheduling

assel security

tion helps iusiify‘capital spending &
’ - financing 2

input from management, Porformarce Inputfromeach  Evaluation  Changesin
Stafl, & stakehplders stalss operstngunt  matrixtonl  criteria weights
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Less Control

Mors Control

<5177 Dant Senace.

T2 AL ROVENINS Availahts )

Costirevenue fluctuations:
Operating ¢; encles

contingenci

Future cgpital replacement:

Enants:
Rate stabilization reserve
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Siratsgies to weather the Perfect Storm’
+ Revenue enhancemant

+ O & M expense management

+ Capital financing

+ Reserve policies

Financlal planning

+ Annual planning cycle

+ integrated modet structures

+ Scenario analyses/ outputs
Conclusions

Buslness Plan Revision

e oA A AN

Stralegic Tactical
Goals Business
Planning

Fesnvranvnovessssonse
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¢ 33-5 billlon program
implementation
é SFP used by highest levels
of adrministration to:
s Project required rates &
biil impacts
+ Affordabllity assessments
+ Assess impacts of
altemative funding (e.g.,
granis, loans, taxes)

23 Opmarig Experme
[

¢ Strategies o weather the 'Parfzci Storm
+ Revenua enharncement
+ O & M axpense management
+ Capital financing
+ Reserve policies
& Finzncial pianning
+ Annual planning cycle
+ Integrated mcdei structures
+ Seenario analyses/ outputs
& Conclusions

N
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Water industry's response to unprecedented
financial pressures has been comprehensive
As waler rates continue to Increase, rate payers wiil
require demonstration of effective financial
management
Strategic financial planning is becoming
increasingly necessary

+ Advanced tools offer ability to develop and

evaluate impacts of strategic options

Page 17



A,

Amarican Water Works
Association

é Albany's story
& Steps we took
6 Things that went well..,

4 Things we would do differently
¢ Summary

Abiany; 130

Papulation: 45,000
Serves two cities and a servics district
Private utility acquired in 1984

Last facllity plan completed in 1988
History of annual rate Increases

L X S
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Update water facility plan
Adopt 10-year financlal plan
Revise and update SDCs
Review and update rate
structure

- > o >

& Appointed 18-member task force
+ Residential customers (seniors,
4« Homebuilders and landlords
+ School district, hospital
+ Large water users, small busines
+ Financial institutions, budget committee
« Councilor and Mayor

& Began with tours of faciiities

4 Ended by adopting facility plan and financial plan

& Raised rates 9% January 2003 and
28% Septembar 2003

4 Largest revenue bond in City
history

& Adopted 40% increase to 8DCs

& Raised rates 2.5% January 2005

& Setformula for future rate
increases

4 Albany's rates near highest in
Oregon

Page 19



¢ Did not abandon declining
block rate structure

& Chose not to implement cost-
of-service rates now

6 Agreed to re-structure rates for
service district

4 Agreed to minor changes in
Albany rate structure

Elected officials control
process and information
May be less likely to get
into details
Decisions made In
context of other city

; priorities
_@' Lower trust level -

general public

acceptance less likely

Task Force guides process
and information

4 Longer process - more likely
to get into details

& Use of subcommittees

4 Recommendations may not
reflect other pricrities

& General public may be more

ly itkely to accept

recommendations

& Officials may not agree with

recommendations

Page 20



Presentations made
by Task Force
members

o~
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é Recognize that key decisions are policy choices
& Access o refiable billing and customer data
& Solid technica! analysis

4 Help frame the discussion
+ Not just about rate increases
« Improving system reliability and securing
future water supply
4 Water avallability as a community asset

& Choose a process that fits your community

¢ Get the best people and trust them with the
information

& Keep changes manageable - prioritize




A

Ametican Water Works
Assodation

. Havigating the Periect
’ Storm

of Btlity Firance:

- Capitai Financing

Edeard . Banahue 1, CRAC
Rl & Froonzial San Group
dune 12,2004

¢ Utility must be financially self-supporting

¢ Lowest rates over time consistent with chosen
service levels

Page 23
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Legal Requirements

Laocal Custom / Tradition / Policy
Debt Affordability

Comfort with Risk

L o

> o o o

State / local laws
Restrictions on types of debt that can be
issued (G0s, Revenue Bonds, COPs, Lease-

purchase, etc.)

Permits, licenses, certificates, etc.
Voter approval if needed
Timeline / critical path

Existing covenants

Cash vs. Debt

GO Bonds vs. Revenue Bonds vs. Bank
Financing

Intergenerational Equity — who pays for
infrastructure?

Competitive vs. Negotiated Sales




ATTOraan D

¢ Long-Range Plan

4 Formal Debt Affordability Study
4 Financial Feasibility Study

¢ Growth vs. Non-Growth

& Financing Period

Capacity added before customers arrive
Carrying costs of idle capacity
Sensitivity analysis

Impact on user rates and customer bills

*> o > >

¢ Additional bonds test

4 Coverage ratios

& GASB 34's unintended consequences
& Annual provisions

¢ - interest rates vs. coverage ratios
] - revenue stability

é - reserves

Page 25



s Financial mode! for COS / rates / capacity fees /
financial feaslbility
s capital budget vs. CIP vs. master plan
& Sensitivity analysis for changes in growth or
consumption, inflation, efc.
¢ Funding sources
+ intermnial ("pay as you go,” cost savings, cost
avoidances, reserves)
s external {grants, loans, bonds, developer
contributions)

4 Market conditions

& FEconomic outlook

¢ Federal deficit

¢ Elimination of CDBG & HOPE VI

4 Reductions in SRF & USDA/RUS funding

& Bond counsel

& Underwriter

& Financial advisor

& Consuiting engineer

& Rate / feasibility consultant

Page 26




& General public

& Development community
& Elected officials

& Regulators

General Obligation
Bonds

Revenue Bonds

Key Factors Full faith and credlt
Positives Strong security
Negatives Voter approval

When to use Strong tax base

Enterprise earnings
No voter approval

Higher intarest rates

Ersierprise heatthier than
municipality

4 Doubie-barreled bonds

Reverse double-barreled bonds

é
& COPs

¢ Lease Purchases

& Credit enhancements

Page 27



& Develop a long-term capital financing plan

& Review / update it frequently

¢ Invest in “up front” professional services

4 Educate the public, elected officials and
regulators




- How can | recover these capital costs from my
customers? &

Page 29



—— Part of annual user charge revenue requirements
— Cash-financed capital imgfoverments

— Debt service payments

— Coverage requiremint
— Capital T

— Purchased water adjusiment

— Demand-side managefient & water
reclamation R

~— Water security adjustmen

— Watér.gu D}

— Assessed on a per unit-basis separately from user

charges 2
— Specific capital program can be targeted
— Can inciude a sunset clause

— in LADWP, 0

Page 30
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— Similar to an impact fee

- Recovers cost of repla’?:"ément or “betterment”
of existing faciliti

— Established to finance capital improvements within a
defined area 2

—- Creation of special district is key

— Who benefits from the project?

— Assessing theJes

— One-time capital recovery charges assessed
against new development as a way to recover
a proportional share of the costs of capital
facilities constructed for its use,

-— AKA — Developrment: ct:Fees, Capital
4 : i IF%? v ; "
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—Fees must reflect:
- Linkage between néw customer demand

and additional facilities

~- Marginal/Incremental cost method:
— Looks at cost for the nékt increment of capacity
based on an approved Capital Improvement Plan
- Includes adjustments for facilifies financed with debt
- fse

-— System Buy-in methodie,
— Focuses on the proporional cost of existin
system components with additional capaci
available to sefve new customers :
i Yeill!




- Nomenciature -t

~ Connaction Charges vs Devalopmerit impact Fees
- Different states - Different regulationgs. .

— Development impact fees -- For trunk facilitles
- Connection charges

~ Cost of Physical Connectio 1= 0&M
— Frontage fees and assessments

Mplﬁbd#‘nﬁééses . development foes.

— Meter size approach —
Charge varies based on rafio obpotential demand for sach mater
sizn w7

— Equivalent Residential Unit (EQR) approach —
Customers ciassified by common business or residential usage or
Ioading. qhan_actarisﬁ:s»

— Fixture unite
Speciic fidis
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est cost to the

— “Any amount of money, service or property
recéived by a water of sewer utility from an
Eerson or govemrent agency that is provided at

expansion =Y

— Control and inspection of TFfrastructure construction

— Management of system growth and service area

— \What are capital recovery charges?

sirategies?
~— Which mechanisms are most appropri

— Why are these charges imfibrtant to financial planning
 for my ufliity?




A\

Amaerican Water Works
Association

One time fee - new customer demand only
4 Charges for new demand
+ customers desiring water service; and

-

¢ Fee based on utllity's capacity value & new capacily
needed
& SDC payment finances part, or all utilify capital
improvements:
4 EL_:‘P:Iy. treatment plant, & backbone facliities that are

4 SDC capital improvement = capacity required o serve
growth.

¢ existing customers requesting increased water service.

he liding'.sbale , .

4 SDCs had not been reviewed since 1986
4 Historically had maintained the SDC at a level below
the full cost of serving new customers
4 40% differential betwean inside city and outside city
SDCs
¢ SDCs were based on tap size
& Standard water utility practice
¢ Information readily available
+ Customers understood tap equivalencies
& Easily explainable

Page 35



450,000 galiyr
= §4,200 SDC

& - Denver water decided to use average usage as

& Most poputar method of assessing SDC's is by tap
size
+ inequity within meter size
+ Meter size governs maximum capacity not actual
capacity.
& Analysis shows that within our % in meter class there
were various capacity needs

measure of capacity needs

4 Usage information by lot size

& Unit Costs for all components of the
system

+ Saurce of Supply

s Treatment

Page 36




Lot Size and Annual Uss

(Individual Variation)

i Hen

o

Acwnd Docrmexd (thooe O
B

/ Outdoor Usage

indoar Usage

3 4 3 6 7

LR A | S

Lot Stz (Thous. 5¢. Ft)

3asic: SDG Célcplatiun

¢ indoor
Weighted Avarage indoor Usage
X

Unit Casts (SOS and Treatment)

Debt Service Credit

4 Qutdoor

Weighted Average Outdoor
Usage

X

Unit Cost (SOS)

Dabt Service Credit
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Public involvement in the process proved
helpful

SDCs by tap size although common present
certain types of inequities

Traditional SDC approaches can be changed
to improve equity issues

Sliding scale SDC designs are not without their
own equity issues

QUESTIONS
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AN

Armarican Watar Worke
on

= USEPA esiimates a funding gap of §76 billion to
§534 billion in water and wastewater systems
over next 20 years

= Implications for Management

¢ Utilifies will need to issus significant debt to fund growing
CiPs

+ How do | manags this?

¢ How do | know if I'm overdeveraged?
& What metrics are Important?

porta

4 Monitor financial performance

+ Operational Reserves & Balances
4 Debt Coverage

+ Rale Shock Mitigation Policles

4 Provide an indication of health of the utility
¢ Used by Rating Agencies

Page 40



4 Qual Serve
+ Debl Ratio
+ Total Liabilities/Total Agsels
+ Quantifies lavel of indebtedness
& Retum on Assets
+ Net income/Total Assets
« Measures financlal effectivenass
+ System Renswal/Replacement
+ Funds reservad or spent for renewa! for specific assat
catagories in current yaar
+ Proportional annual expenditure required for such
categorical replacements
+ GASB 34 impacts

A\

¢ Rating agencies and investment community
+ Debt Service Coverage
« Operating Ratio
4 Operating Expense/Operating
Revenue
+ Measure efficlency of management
+ Current (or Working Capital) Ratio
+ Current Assets/Current Liabllities
+ Measure of short-term liquidity

& QualServe
& Moody's and S&P
& AMSA
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¢ Financlal benchmarking is a tool
4 Long term capltal and financing planning
+ Operational management
4 Rate shock mitigation
+ Indicators for rating agencies

4 You get what you measure

¢ Large Pacific NW City and Tualatin Valey Water
District, Oregon

4 Los Angeles Department of Water and Power
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Overflow project

replacement needs

& Large Pacific NW City — Wastewater Bureau
+ Coping now with massive Combined Sewer

& Tualatin Valley Water District
+ Planning ahead for new supply and renewal &

150

10011
ik
0

$3 Millont

& & 55

P

ERaabinry = Bratxass

Anticipate 75% of FYs 2005-10 CIP to be Funded with Bomowing

Aveage over 10 mars; 31725 mitkon

Avarnge ovec 10 yases: $1226 mittony

—~
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¢

L)

Operations canstrained by capital

¢ De facto cap on rates; "end-paint” constraint

+ Operations costs must be cut to mest rate cap

+ Re-organize and re-priorifize to meet capital needs

4 No opportunity to do “extra” projects or asset management
Technical default unthinkabie

s $1.023 bitlion in debt outstanding

+ Need to sell $0.853 biilion more by 2011

s Debt service averages $75-85 milliorvyaar

¢ Operating revenuss average $210 million/year

Ending Fund Balances

4 Combined ending fund balances must be 10-15% of
Operating Expenses
+ Separate Risk Reserve and Debi Redsmption

Rats Stabillzation Fund

4 Used to smooth rate increases over the financial planning
period

Debt Service Coverage

4 Covenant Is 1.20 for 1st llan; 1.10 for combined
¢ Planning target Is 1.50 for 1st lien; 1.30 for combined
4 Subordinate debt is no more than 20% of total
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Rate stabszzation fund managemant
Debt Servica Coverage
+ Higher planning target for coverage
+ Provides safety margin
+ Demonstrates sound fiscal management
+ Ensuras ongoing equity contributions to capital program
« Subordinate debt: no more than 20% of total
+ Variable rate debt has its own risk reserve
+ Forecast at 200 bp above current actuals
& Utllity franchise fess
+ 7.5% of Salss Ravenuas
+ Daclared subordinats to payment of Debt service

[

4

Planning Ahead — 50 Years
+ Growth forecasts show major new supply
investments needed
+ Renewal & replacement study updated every 3
years
Key planning rafios:
+ Debt service coverage
+ Combined fund balances
+ Affordability ratios
+ Operating ratio

gnewais &Eeplaceménts_.per Period:
{Millions:ofDollars)-
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& Two scenarios

+ Rate ravenus only

+ Rate revenue and debt

Baiances accumulate to fund future requirements

é

é End-point constraint

é Separate reserves

4 Rate Stabilization fund
1
sy P
- L WA
5 e i
=8 AL
o rs
sa0 e
28 “?,i.
3¢ ]

$8
FESELL PP PRSP E

o Bzl Brwnnns ~s— BrRExpaathiuras —- Bal Bmd Ending Bajlance

4 Plan and plan again
+ Extend forecast out as far as possible
4 Construct alternative scenarios
& Test sensitivity of key assumptions
& Track the ratios that matter
+ Establish planning targets
+ Be consistent
+ Get Board buy-in
¢ Financial policles provide context
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CIP “Tsunami”

5
% !Jkl!l?!‘l!#_

CIP “Tsunami”

os: }ngalgsgpepartmeh't_uf\vlvater} and.Power,

Finance Plan Response

& Transition to New Master Resolution for Bonds

& Use a Combination of Debt & internally Generated
Cash 1o Fund the CIP

4 Maintain Appropriate Debt Service Coverage

& Actively Manage Variable Rate Debt Portfolio
+ Target range of 25% to 30%
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& Summary of key Master Bond Resoluiion provisions
+ Creates a Master & Supplemental Rssolution structure
& Providas for an Expense Stabilization Fund
« Modemizes the Addiional Bonds Test
+ Maintains 1.25x minimum annua! Debt Service teston a
historical basis
+ Interest coverage ratio of 2x the max annual interest accrual
efimmated
¢ (Minimum 80 % equity to debt ratlo was eliminated from City
Charter)
& Ability to issue Parity Debt Structured as Variable Rate,
Balloon Maturities and/or Interest Rate Swaps
4 Parmits use of subordinata debt

Protacted Dett Profile « Lewkrad
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Amsrican Watar Works

A Lol Grithed  Tudneid dppuier

é Usefulness of Valuation in Dealing with the *Perfect
Storm"

4 Utility Valuation Techniques
¢ Valuation Exercise

¢ Mergers and acquisitions to mitigate costs
+ Lower costs through economies of scale
+ Larger customer base to spread overhead costs

+ Larger customer base {o spread capital cos!s to
minimize rate shock

¢ Articulate to owners (citizens) value of utility
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4 Regionalization of MUNIs

& Creation of Authority

& Purchase of IOU or MUNI by another MUNI

& Sale of MUNI to 10U (could result in higher rates)

& Fair Market Value — Value to the general “marketplace
4 lnvestment Vaiue - Value 1o specific buyer or seller

Fair Market Value

& Income Approach
& Market Approach
& Asset Approach
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6 A utility is worth the present value of its future eamings
4 Single Period Capitalization Method
+ Muttiple Period Discounting Method

gle:Beripd:Capiadlization:Nethod

Normalized Eamings (Nat Operating Income)
‘Dapreciatiqn and Amortization 3(
Capital Expenditures -

+ Increase in Net Working Capital
= Nat Cash Flow

Capitalization Rate = Discount Rate (WACC) ~ Long-Term
Sustainable Growth Rate

Neat Cash Flow/Capitalization Rate

= Valua of Utility

arket Approa

& A ufility is worth the value implied by the active
marketplace

+ Direct Markef Data Method - Sales of filities

+ Guideline Public Company Method - Publicly traded
companies

Yo Tamings Mediod: Te

Led jato dogt AV,
hinciple fuiets
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Transaction multiples developed based on indicators such
as:
+ Net utility plant
¢ Revenues
+ Number of Customers
Transaction Price / Transaction Indicator
= Trangaction Mulfiple
Transaction Multiple * Subject indicator
= Value of Utility

& A utility is worth the sum of the values of ifs assets
+ Reproduction Cost New Less Depreciation
("RCNLD")
+ Adjustments made by using the Excess Eamings
Method

Cost to replace.each functional asset
X Percent condition of each asset
=RCNLD

4 Adjustments for good will and/or economic
obsolescence calculated using Excess Earnings

Method
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American Watar Works
Assotiation

—The need for increaﬂsyfd utility spending
—About this project v
—Findings and recommendafions

Infrastructure challenges and investments dominate
oday, headlines:
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- -Haver infrastructure fallures led to negative media
covarage? ‘
-— Afe you operating under a consent order to expand or

= Have you redi.xcsd;%‘?ﬁig_, EHSe below what you rally
neaded for fear uf‘;‘r?jacgﬁn?.g g I

‘Hava.ydu ahly lirfpbm%t dirats Increases when you hag

- Can't just wait until theﬂgouse is on fire
— Sometimes elected officials are the
know there's a problem ..
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—The need for increased utility spending
- About this proje N
—Findings and.secommendations

— Chartered by the Americgh Water Works
Association o address governmmental affairs

— 24 members from across the U.S,,
— Develops action rams:io:addr
ialbry S T

5 s AL

6\. Arnarican Water Works Associstion

Therkutiomatins Resours lor Sty Crinkand Wees

- Analyze how community decision-
makers set goals &%

— Explore how utilities can align rates

with the best interests o

e o
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— Timeline: June—Decem‘Qer 2003
%
e Tasks: hd

. - Sue McCommick, Ann
—_ =S ]
Jus Gehin (Chafr) % Arbor Water Utiiies

Wausau, W) Barbara B
— Bemie Brunwasser, - ara Buus, Tucson
Phifadalphia Wal




— Council/Board members
— Mayor ,
Watchdog '
Residentia

— Public opinion polis
— Focus groups or
stakeholder interviews

Rale impact projection
ancialiy

- Analysis of historical utility
rate increases
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— The need for incregsed utility
spending -
— About g

— Water utilities as monopalies
— you car't fire each otfier
es




1-J
-]
(h

Souwre: “Analysis xd Frhegs » i
EPA Offics of Grounchaler and Drinking Waler, Avgost 2005

“Meeting customeraeeds, exceeding
customer expgglahigns, and providing
accurate angigrelyinformation on drinking

- Lack of proper documentaﬂi;gn
— Public perceptions on unrélated
issues
— Timing of

other rat




®» Water is undervalusd, which increases the
challenge in getlingrate increases accepted
S
3¢ Consistent communication promotes credbility
and accaptance of ratp increases

Yot

Amerlcans Identify Where:Their Water Comes From
Gallup Poli, 2003

ily Cust of Water & Sowe
Four va, Other Common

e

P
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Comparision of Utility Increases for Metro Boston

2000-2001

- Clearly explain benedits of,,
water service and systerm~#
Improvements

Syracuse Cusiomer Survey, 2008

Question 10: “Did you resii'the Annual Drinking Water
Quality Report of 2003 which was mailed to you?”
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— Maka employess and dacision-makers
“ambassadors” for the utility .=,
Strategic and ongoing commuriication

— Neighborhoods can be iy e Dot
prioritized based on -
infrastructure age &

problems
— Produges nolic

£a
et

— Financial commitment wag
made despite tough  ~~
economic times

Page 64



—"NiaKe Sure your numpers a0g up

and rate increases arexgefensible

- Get the timing right - not in an
e/ectlon yearl

. Bi Im praciices:and rate struciure.oplions can aﬂemustnmer

eactionsand-acteplanceof rate.increases

— s SCCESSTATEMENT

awe AIE deww o oy
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[rseesthingryiay

— ’3&%& TIOW Kiarmada, Tucson, AL e el
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— Clgarly expiam biling
information %
— Use multiple tools and

e
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Municipal Water/Sewer Credit Ratings
Distribution

@ 500 53.8%
400

200
100

AAA AA A BBE NonlG
15 27 442 144 3

Regulatory Compliance
Sprawling growth
Aging infrastructure
Helghtened awareness of asset quality
+ GASB 347
& Asset Management?
4 Likely that utilities will become Increasingly
leveraged
+ Especially if recognition is delayed

> & - o
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4 Pipes and plants are neither visibie nor sexy
¢ Rate deferrals are commonpiace-—especially during

alections

& Deferred mainfenance can have a compounding effect

over time

6 Opportunities for outside detection are very limited

until service disruptions occur,

o

Credit analysis has moved beyond a point-in-time analysis of
curent debt service coverage
Credit analysis has moved beyond a simpie current rate
comparison between the utility’ rates and its income levels or
the utility’s rates and those of its neighbors
Ratings increasingly reflect the extent of a ulility’s ability to
implement strategles and policies that address its unique
characteristics and allow it to finance needed improvements
Key question is whether rafes will be set such that available
revenues are consistently sufficient o meet all of the ongoing
?uiids and obligations of the utility, both now and in the

re. :

will be set'such that available revenues are consistently
| ofthe ongoingmeetisand obligali it

é A variety of factors influence the analysis of this
capabllity
4 Regulatory issues
+ Growth trends
¢ Customer conceniration
+ Operational capacity
+ Rate stabiiity*
+ Rate transparency*
+ Long term planning”
+ Risk Management?
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& The key statistic to be managed is the variance of the
changes in rates rather than the variance in rates
themselves

4 Inflationary and other cost pressures should be
addressed

& Lower rales should be pursued from a long term
perspective and obtained through efficiencies—not
through deferred recognition to benefit the short term.

¢ Over the long term bondholder, ratepayer, and other
stakeholder interasts are very aligned

4 S&P generally prefers that rates be regularly set to
provide sufficient funds o meet alt current obligations.
4 RSFs can be a credit strength when used appropriately
+ Part of long-term rate strategy
+ Not a recurring reliance
+ Not used for polifical conveniance
4 Along term revenue source should be identified to make
up for the subsidization in any given year

W lti—ye“ rrateapprovals:

& May not be possible in some states

& Allows utility to lock in funding for entire project up
front

& Prevents having to re-argue case for project annually

& Even intemal policies or agreements can help if formal
multi-year approvals are not possible
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4 Understanding the reasons for needed rate
increases becomes more important when larger
increases are necessary

¢ Transparency practices

+ Whole vs, retail costs—automatic pass-throughs
+ Expansion vs. maintenance costs

¢ Variable vs. fixed costs

¢ Public education of benefits

+ Publication of performance measures

)

é
é

Pressure 10 absorb or dampen wholesale increases at
retail level can be significant

Creates amblgulty in frue cost of service

Pass-through policies should lead to increased popular
support over the long run

¢

é
¢

New development often intended fo pay its fair share
4 Cost of connection
& Marginal operational and capital costs?
+ What about replacement costs?
+ Loss of economies of scale?
Fixed vs. variable cosis
Base vs. consumplion charges

P
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Water quality reporting
Taste and odor Issues
Alternatives
Performance measures
+ Rate increases vs, inflation
+ Costincreases vs. inflation
+ FTE measures: total, per customer, etc.
+ Other services delivered vs. cost measures

[ 3R R S 5

4 True rate stability and transparency assumes that a
system's current and likely fuiure needs have been
measured and are relatively known.

4 Ratepayers cannot be educated about future rate
needs without some understanding of future cost
pressures

+ Are costs one time or ongoing
+ What pressures that don't exist today will exist
tomormow?

Otherfactors impacting future rates

& Whatis the revenue mix, and how might this be
affected as development trends change?

& What about technology?

& Pipes may live for decades, but the average business
does not—think amount customer concentration
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4 Despite the multitude of questionable assumptions
which support any forecast, several benefits justify at
least a minimal effort toward long-term planning

& Planning forces managers to recognize long-term
trends and encourages early investigation of possible
solutions

& Planning can limit the opporiunity for political
interference

& Planning limits surprises, which almost always
decrease efficiency and increase risk

A refusal to consider the potential burden of cost
pressures beyond the short to medium term is
considered a credit risk

4 Coverage projections should be encouraged nat
discouraged

Even small utilities with limited resources can benefit
from even basic forward projections; such attempts
wili make rate assumptions and capital plans more
accepted by S&P

-*

L d

& They must address risk in a measurable way
s By adding clarity to forecasts,
+ By limiting potential volatility
& Policies must be such that they are clearly pracficed, not

pretended
& The costbenefit tradecffs and the likelihood of benefits of
these policies are stitt unclear, thus difficult to measure

& Benefits are more likely for those practices that address
muttiple risks
+ Redundancies
+ System monitoring
+ Risk assessment

TN
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EXECUTIVE SUMMARY

The Northern Kentucky Water District (NKWD) is a leading water utility in Kentucky and
the Midwest. However, impending new drinking water regulations, an evolving customer
base, aging infrastructure, an expanding distribution system, and increasing financial
pressures present challenges to preserving the high level of service the District has
provided in the past. Recognizing the need for a comprehensive strategic plan, NKWD
has embarked on an Asset Management Program (AMP) for the 2004 — 2020 planning
period. This report is the initial step in implementing the AMP.

This Executive Summary provides the principal findings and recommendations resulting
directly from the AMP. Various studies and evaluations conducted prior to the AMP also
identified certain areas in need of improvement. The Executive Summary generally does
not list those improvements or recommendations resulting from previous evaluations;
however, these improvements have been discussed in detail in subsequent chapters, and
the studies from which they originated have been referenced appropriately.

This section lists only those findings and recommendations considered most pertinent or
significant for the reader to develop an understanding of the general scope and results of
the AMP. It is suggested this document be reviewed in its entirety, as there are numerous
other findings and recommendations not included in this section for the sake of brevity.

A. EXISTING WATER SYSTEM INFRASTRUCTURE AND
PROGRAMS

1. RAW WATER SUPPLY
The following summarizes the condition of the District’s raw water supply facilities.

B The Ohio River Pumping Station #1, which supplies water to the Fort Thomas
Treatment Plant, is in excellent condition, with the exception of the traveling
screens and Pump No. 6, which are considered to be unsatisfactory.

® Ohio River Pumping Station #2, the source of raw water for the Memorial Parkway
Treatment Plant, is in very poor condition. Several areas are seriously deteriorated,
and substantial improvements would be required to make this a reliable facility.
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B The raw water pumping station at the Memorial Parkway Treatment Plant is in poor
condition. Structural, ventilation, and pumping equipment deficiencies are present.

B Most elements of the Licking River Pumping Station are generally in good condition,
except structural and lighting aspects of the station are in need of improvement.
2. WATER TREATMENT PLANTS

B The Fort Thomas Treatment Plant is in generally good condition. Specific areas of
notable need for the plant are as follows:

» Tube settlers in the sedimentation basins will require replacement within the
next few years. In particular, the tube settlers in Basin No. 4 are unsatisfactory.

» Media in Filters 7 — 12 is more than 20 years old, and will likely require
replacement soon.

= The Backwash Supply Tank is in unsatisfactory condition, being in need of
concrete repairs and general maintenance.

B The Memorial Parkway Treatment Plant is in poor to unsatisfactory condition, with
several areas in serious need of improvement, as follows:

» Due to the inability to dewater sludge, the North Reservoir (presedimentation
basin) is being utilized for sludge and backwash holding, with decant water
flowing from the North Reservoir to the South Reservoir over the earthen dam.
Transfer piping between the reservoirs is hydraulically inadequate.

= The Filter Building shows numerous locations of structural deterioration.

= Filters 1, 2, and 3 are not operational, and will require correction to expand
treatment capacity at the plant.

» |solation valves between the two finished water clearwell chambers are not
operational and the clearwell has significant areas of structural deterioration.

» Backwash pumps are in need of replacement or rehabilitation.
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» The Chemical Building exhibits serious structural deficiencies and has
numerous shortcomings with the chemical storage and feed systems.

» The residuals handling system does not properly function, and is not usable in
its current condition. This significantly hampers plant operations.

The Taylor Mill Treatment Plant was generally found to be in good condition.
Specific areas of notable need for the plant are as follows:

= Tube settlers in the sedimentation basins are in need of replacement.

» The sedimentation basins exhibit noticeable leaks and the structural integrity of
the basins is questionable.

3. DISTRIBUTION PUMPING STATIONS

With a few exceptions, the thirteen distribution pumping stations were in good to excellent
condition. Listed below are significant areas of need identified for the stations.

@ The District has experienced operational problems with the sodium hypochlorite
feed pumps at the Bristow Road Pumping Station, but it appears the difficulties
have recently been resolved

B The building used for bulk storage of sodium hypochlorite at the Dudley Pumping
Station is too small to properly house the tank, and may constitute an unsafe
situation in the event of an emergency.

B The District’s current operations, minimizing water production at Memorial Parkway
and making greater use of water from Fort Thomas for supply to Campbell County,
has placed a substantial burden on the US 27 Pumping Station.

4. DISTRIBUTION SYSTEM STORAGE

The condition of NKWD's eighteen distribution storage tanks ranges between good and
excellent, with the exception of the Old State Route 4 Tank, which is in critical need of
attention.
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5. TRANSMISSION AND DISTRIBUTION MAINS

With a few exceptions, the distribution system provides adequate capacity, pressure, and
water quality to its customers. The following summarizes findings and recommendations
specific to the transmission and distribution infrastructure and programs.

@ NKWD currently has a total of approximately 1,000 miles of transmission,
distribution, and service pipes (not including Taylor Mill), ranging in diameter from
% to 42 inches. The age of the piping ranges from new to as old as the 1870s.

B The current replacement cost of the transmission and distribution system is
estimated to be approximately $560 million.

B The average number of main breaks per year in 1997 - 2002 was 349, a break
rate of 34.9 per year per 100 miles, which exceeds the recommended AWWARF
goal of 25 to 30 breaks per 100 miles. The number of breaks has increased at a
rate of about 25 per year, which will double the current rate in about 14 years. It
is recommended that the District take action to reduce its water main break rate
by at least 20%.

@ Discolored water problems are a significant cause of customer complaints and the
frequency of such calls appears to be increasing.

® The District replaced approximately 25.6 miles of water mains from 1998 through
2002, at a total cost of $9.1 million ($72 per foot).

B The most pressing issue is unlined cast iron water mains, which cause most
customer complaints. If it is assumed that 50% of the cast iron mains are unlined,
the estimated length of unlined cast iron would be about 200 miles. To line this
amount of pipe over 20 years would require approximately $2 million annually.

B The rate of replacing cast iron water mains (5 miles per year, for about $2.1
million) would require approximately 80 years (2083) to replace all the cast iron
mains. At that time, the “youngest” cast iron water main in the system would be
111 years old (installed in 1965).

@ The District's strategy for operation and maintenance of the piping system is
generally adequate. The conventional flushing is not very effective in minimizing
discolored water incidents. Unidirectional flushing will produce better results and
the District’s decision to execute a pilot unidirectional project is prudent.
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@ It is recommended to implement a comprehensive leak detection program to
identify and prioritize areas with the most leaks with the objective to minimize
water main breaks.

@ The District should continue to clean and reline sound, unlined cast iron pipes.
The relining program should be targeted for completion in 20 years. Water mains
with a high frequency of breakage should be replaced and continue replacing all
old steel transmission mains with ductile iron.

6. PREVENTATIVE MAINTENANCE PROGRAM

NKWD's current preventative maintenance program is very effective. The Operator 10
maintenance software is serving NKWD's needs, however the District could make
additional use of that system’s functions.

7. PUMP INSPECTION PROGRAM

The District does a very good job in collecting data on pumps and identifying potential
equipment problems as early as possible. Data collection combined with the Pump
Inspection Program has been very effective in increasing the reliability of pumping
systems. This program is a success, and it is recommended that it be continued.

8. WATER QUALITY LABORATORY

The Water Quality Laboratory is currently operating very successfully, but updates to the
equipment and facilities will be necessary to remain operable and in compliance in the
future. More notable recommendations for the laboratory include the following:

B Should the District choose to perform in-house analysis for Cryptosporidium, the
laboratory staff should be increased by one full-time position and additional
equipment should be purchased. A cost evaluation is recommended before
finalizing which approach is selected.

B NKWD does not have a laboratory information management system (LIMS)
database or software. Future regulations will not mandate the use of a LIMS;
however, a networked database would facilitate sample analysis and data retrieval.
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@ The following items are recommended to be acquired in the near future:

»  Atomic Adsorption (AA) graphite furnace, flame and autosampler
= |CP-MS and an Autosampler

» Gas Chromatographs and Mass Spectrophotometer
= Additional bench space

* |on Chromatograph (IC)

= Sample Refrigerators

» Total Organic Carbon (TOC) Analyzer

= Water

Purification System

B. WATER SALES PROJECTIONS

For the AMP the water demand projections developed for the 2001 “Water System Master
Plan” were utilized. For 2000 to 2020, the rate of population increase for Kenton and
Campbell Counties is expected to average about 0.2% per year. However, the City of

Newport is expected to experience a slight decline in population.

The District has experienced steadily rising average day demands over the last fifteen
years, increasing by about 36%. Recent changes in the NKWD service area will affect
these demand rates in the future; these being the acquisition of the Newport system and
the loss of Boone County and Florence as wholesale customers. Table ES-1 presents the
total projected water demands for the NKWD system, including Newport.

Table ES-1
Projected NKWD Water Demands
Average Da Maximum Da
Year (mad) (mgd)
2000 37.8 62.4
2005 32.7 54 1
2010 35.1 57.8
2020 39.7 65.5

Based on the demand projections, the District will have sufficient capacity from the three
treatment plants (64 mgd combined) to meet maximum day demands for at least the next
ten years, and possibly until 2020, depending upon the actual rate of growth. For planning
purposes, it is assumed that additional treatment capacity will be needed about 2018.
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C. WATER QUALITY AND REGULATORY ASSESSMENT

The District’s ability to comply with current, impending, and potential future water quality
and treatment regulations was assessed, the results of which are presented below.

B Settled and filtered water turbidity results for all three treatment plants are indicative
of excellent performance with respect to the coagulation and filtration processes.

B Reported disinfection CT ratios typically exceed the minimum value of 1.00 at all
three treatment facilities, which indicates disinfection conditions that significantly
exceed the minimum KDOW-specified requirements. Review of the District's CT
reporting practices revealed that the manner in which the “CT Required” is
determined reported CT ratios considerably lower than that actually being provided.
This conservative method of calculating the “CT Required” causes the District to
show results which would be out of compliance, when this is not actually the case.

B The District's treatment facilities comply with all current state and federal water
quality and treatment requirements.

@ TOC removal performance for the Taylor Mill and Memorial Parkway plants
consistently exceed the minimum TOC removal requirement. However, TOC
removal ratios for the Fort Thomas plant are significantly lower than those for TMTP
and MPTP, and exceed the minimum required 1.00 value by only a small margin.

@ Recent quarterly running annual average TTHM and HAA5 concentrations from
the Districts 12 current distribution system compliance monitoring locations
suggest that NKWD should easily comply with the Stage 2A Disinfection By-
Product Rule TTHM and HAA5 MCLs of 0.120 mg/L and 0.100 mg/L, respectively.

B Review of DBP monitoring data suggests that compliance with the Stage 2B
DBPR will be difficult to achieve using current treatment/disinfection practices.
Reductions in DBP concentrations will be required to comply with the Stage 2B
TTHM MCLs and to continue to provide high-quality water to the consecutive
systems served by the District.

m NKWD should budget for construction of post-filtration GAC adsorption at the Fort
Thomas plant, with operation by mid-2012. Construction of the GAC system
would require removal of one flocculation/sedimentation basin and retrofitting
another basin train with high-rate ballasted flocculation (ACTIFLO®) to maintain
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the rated plant capacity of 44 mgd. To provide additional flexibility and ensure the
ability to operate at high production rates with one basin train out of service, it is
recommended that the conversion be based on a 32 mgd ACTIFLO® system.

B Additional bench-scale testing should be conducted at the Fort Thomas plant to
evaluate the potential for further reductions in system DBP concentrations through
coagulation process improvements.

B The District should consider conducting informal surveys of other large utilities that
have implemented chloramination. The information could be used to assist in
determining if chloramines would be a viable treatment option for DBP control.

B NKWD should consider modifying the Cryptosporidium monitoring program to
collect samples twice per month to average any potential high Cryptosporidium
results over the 2-year monitoring period, rather than using the 12-month period
with the highest results to determine bin placement under the LT2ESWTR.

D. AWWARF INFRASTRUCTRE ASSESSMENT MANAGER

For the AMP B&V created a facilities tree of NKWD water facilities using the AWWRF
“Water Treatment Plant Infrastructure Assessment Manager” computer program.
Problems with the program were recognized while using the Manager. There are
shortcomings in the subjectivity that is applied when assigning equipment condition and
interpretation of the scores. The Manager does accomplish one important goal of
providing a data collection and storage system while performing a facilities assessment.

E. IDENTIFIED NEEDS AND IMPROVEMENTS

This section summarizes the more significant improvement projects which have been
identified for the AMP.

1. RAW WATER SUPPLY

® The primary concern for adequate raw water supply is ORPS2. It is impractical to
rehabilitate due to its age and deficiencies. Replacing ORPS2 with collector wells
utilizing riverbank infiltration is cost prohibitive. Retiring ORPS2 and supplying
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MPTP from a modified ORPS1 does not appear to be practical, and would require
further evaluation for a definitive determination. The recommended method of
supplying MPTP in the future is by a new intake facility, sized at 32 mgd capacity, to
replace ORPS2. Also, new raw water mains should be constructed to MPTP.

B Pump No. 6 at ORPS1 should be replaced to bring the station up to full capacity.
The new pump should be identical in capacity and rated head to the existing units.

B It is recommended that the District plan in the future to replace one of the existing
30 inch raw water mains from ORPS1 to FTTP.

B Make appropriate repairs to the ORPS1 traveling screens.

B It is recommended that the MPTP Raw Water Pumping Station be improved by
replacing the three pumps as well as interior valves and associated piping.

B Recommended improvements at LRPS are to replace either Pump No. 1 or No. 2
with a new pump and VFD. However, it is questionable if the station has sufficient
space to house two VFDs. It is recommended other solutions be examined.

B LRPS has severe structural cracking. The cracking in the load bearing masonry
wall support system and bridge / support corbels should be repaired expeditiously
to eliminate further deterioration and potential unsafe conditions.

2. WATER QUALITY AND PRODUCTION

Table ES-2 lists the projected maximum day demands for NKWD and the associated
surplus or shortfall in treatment capacity, based on a total available capacity of 64 mgd.

Table ES-2
Projected Maximum Day Water Demands vs. NKWD Treatment Capacity
Year Maximum Day Demand Treatment Capacity Surplus or
(mgd) Shortfall (mgd)

2000 62.4 +1.6

2005 541 +9.9

2010 57.8 +6.2

2020 65.5 -1.5
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B The combined treatment capacity of the plants is anticipated to be inadequate to
meet maximum day demands in about year 2018.

B NKWD currently has about 10 mgd in excess treatment capacity, which would
theoretically allow operating without either the Taylor Mill or Memorial Parkway
plants through approximately 2005. By the summer of 20086, it is expected all three
of the plants would be needed to meet demands. However, the advantages
presented by a plant shut-down are outweighed by the disadvantages.

B With the option of constructing a new treatment facility not considered, the best
available alternative for increasing the supply to the system is expansion of the
Memorial Parkway plant.

@ Due to the age of the media in Filters No. 7 thru 12 at FTTP, the media in these
filters should be replaced. While the filters are apparently functioning adequately at
this time, the replacement of the media would ensure the filters continue to operate
well.

B |t is recommended that a second 36 inch raw water line be installed off one of the
existing lines from ORPS1 to the FTTP South Reservoir.

B The existing transfer pipe between the MPTP North and South Reservoir is
hydraulically restricted. The berm between the reservoirs should be reconstructed
where it is damaged and a new pipe should be installed under the berm so water
can flow from one reservoir to the other.

@ The existing MPTP Chemical Building is in such deteriorated condition that a new
Chemical Building should be constructed to replace the existing structure. (The
District is currently considering a study to evaluate potential rehabilitation options
for the existing building.)

B Filters No. 1, 2, and 3 at MPTP should be restored to working condition with new
underdrains and media installed. Also, it is recommended that air scour backwash
capabilities and automated controls be added to these filters.

@ A project to improve the MPTP residual handling system is needed. It is
recommended that a new gravity thickener with positive displacement pumps be
installed to deliver thickened sludge to the belt filter press. ACTIFLO® residuals and
sludge dredge discharge should be directed to the gravity thickener.
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B Cleaning, inspection, and evaluation of the MPTP clearwell is long overdue,
however, this cannot be done without taking the plant out of service. The clearwell
control valves should be repaired or replaced. Structural repairs should be made
as needed on various locations where exposed reinforcement is visible.

B It is expected that the MPTP will need to increase capacity to 20 mgd by 2018 to
adequately serve the District's customers.

B Due to continuously increasing sanitary sewer rate charges, it has been determined
that a new backwash treatment facility at TMTP is economically justifiable.

3. DISTRIBUTION PUMPING STATIONS

B It is recommended that a new Sodium Hypochlorite Building be constructed at the
Dudley Pumping Station to house the complete feed and storage systems.

@ Based on analyses conducted under the 2001 Master Plan, it was determined that
the Ripple Creek Pumping Station will require expansion, along with related water
main improvements, to address increasing water demands in southern Campbell
County. As such, it is recommended that a third pump be installed at Ripple Creek.

@ The Taylor Mill Pumping Station should have a new pump with a variable frequency
drive installed to replace one existing pump.

B It is recommended a new second pumping station be constructed adjacent to the
existing US 27 PS.

The 2001 Master Plan identified a need for capacity expansion of the West
Covington Pumping Station as a system hydraulic improvement. Due to restrictions
with the existing facility, it is recommended that a new pumping station be
constructed to replace the existing West Covington PS.

4. DISTRIBUTION SYSTEM STORAGE

NKWD has adequate system storage for all areas except southern Campbell County, to
be addressed by the elevated tank already planned, and northern Campbeil County,
where a replacement for the existing Rossford and Lumley Tanks is proposed. Although
the storage available in the Independence area is currently adequate, eventually this area
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will encounter conditions similar to that now experienced in southern Campbell County.
Therefore, the District has identified the need for a second storage facility in the
Independence area.

5. TRANSMISSION AND DISTRIBUTION MAINS

A series of water main improvements were identified through year 2020 as part of the
2001 Master Plan and subsequent 2003 Addendum to address current and anticipated
hydraulic restrictions and provide redundancy to maintain service to customers. These
improvements should be implemented as originally planned.

6. VULNERABILITY ISSUES

ltems identified in the District's Vulnerability Assessment which should be included as
recommended projects consist of the installation of back-up power generators at selected
facilities. The generators would be added over a phased period to mitigate financial
impacts. In addition to the generators, relocation of the exposed portion of the raw water
main from the Licking River Pumping Station to the Taylor Mill Treatment Plant is
recommended.

7. CENTRAL FACILITY

NKWD has recognized the need for consolidating its operations into fewer locations and
facilities than are currently utilized, and is moving forward in pursuing a centralized facility.

8. RADIO READ METERS

The District is investigating a potential phased conversion of water meters to some type of
"radio-read" technology. NKWD plans to perform a feasibility study to determine the
benefits of such a conversion and evaluate its effectiveness against the costs involved. It
is intended that such a conversion, if implemented, would begin with the District's older
service areas that have known deficiencies, such as the Newport area. Preliminarily, it is
thought that changing to automatic meter reading will be more efficient, provide a better
source of data on water usage, and improve the accuracy of customer billings by replacing
malfunctioning or faulty meters.
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9. NKWD STAFF INTERVIEWS

As part of the AMP, B&V conducted interviews with key District staff members. The
following summarizes the responses provided.

B The majority of staff envision the District continuing to evolve as a regional supplier
of water and potentially expanding its service area beyond Kenton and Campbell
Counties. Staff believes the District does a very good job in planning for the future.

® Opinions regarding the highest priorities for the District varied. Upper management
consider public relations, improved distribution system water quality, and meeting
future water quality regulations as high priority items. Supervisors and middle-level
management view system redundancy and water main replacement (which is
related to distribution system water quality) as priorities. Both groups placed a high
value on proceeding with the Central Facility.

B There was consensus that NKWD compares very positively with other utilities, and
that the District is one of the leading, if not the leading, utility in the state.
Employees feel they have the resources to do their jobs. Management is proactive
and forward-thinking, and provides staff with a sense of pride and accomplishment.

B District staff feels the facility most in need of attention is the Memorial Parkway
Treatment Plant. Second in priority is ORPS2, which should be replaced by a new
facility in staff's opinion. Other areas mentioned were the Central Facility, old
distribution mains, the Old State Route 4 Tank, the planned South Campbell
County Tank, back-up power, and improvements to FTTP and TMTP.

B Staff agree that replacement and rehabilitation of water mains justifies increased
attention. The effectiveness of the current program is perceived as being
everywhere between “very successful’ to only “more reactive than proactive”,
Personnel agreed that the program would benefit from an expanded budget.

B The District's susceptibility to terrorists or other threats is regarded very seriously by
staff. But it is believed that NKWD is not a high risk target, to no greater extent than
other large utilities, and that realistic security issues are vandalism and theft.
Personnel feel the District is taking reasonable steps to address the
recommendations that resulted from the Vulnerability Assessment.
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@ Opinions regarding communications within the District varied, and were not
dependant upon position. Most people felt communication inside their department
was adequate, but exchange of information with other departments was lacking. It
was believed that a Central Facility would reduce communication deficiencies.

® The consensus among upper management is that staffing is adequate, and that
training opportunities are encouraged and available but under-utilized. Conversely,
staff at subordinate levels felt personnel resources were inadequate in some areas.

® All of the persons interviewed had high regard for their co-workers. Staff considers
themselves to demonstrate a high level of professionalism. They have a lot of pride
in NKWD, and are very willing to pull together in times of need.

F. RECOMMENDED STRATEGY

1. DEVELOPMENT OF RECOMMENDED STRATEGY

The primary tool for planning the District’s future is the Capital Improvement Program
(CIP). The CIP is a strategy for addressing needs through year 2020. Ba&V initially
developed two scenarios to represent “Aggressive” and “Minimal” approaches to
implementing the projects. The Aggressive schedule was based on performing each
project at its earliest opportunity or providing the most complete scope. The Minimal
approach was prepared to defer projects as late as possible and limit the scale to its
bare minimum. Once the two extreme strategies were created, a “Moderate” plan was
developed as an approach that balanced needs with financial limitations. The Moderate
schedule was identified as being the best combination of necessity, timing, cost, and
prudent planning. The District refined the CIP, continuing with the Moderate, Minimal,
and Aggressive versions. Although the Moderate plan is the selected CIP, the other
versions have been retained to represent alternative methods of planning the projects.

Table ES-3 below presents the monetary differences between the three scenarios, listing
the total estimated construction cost for all the projects identified over the 2004 — 2020

period.
Table ES-3
Alternative CIP Scenarios
Minimal Moderate Aggressive
Total Estimated Cost $146,775,000 $228,475,000 $282,540,000
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The complete Minimal, Moderate, and Aggressive scenarios are presented in section H of
this Executive Summary in Tables ES-6, ES-7, and ES-8, respectively.

2. 5-YEAR AND 20-YEAR CAPITAL IMPROVEMENT PROGRAM

Each of the key components of the CIP are discussed below. Together they constitute the
approach planned for NKWD, using the Moderate scenario, to meet its needs through year
2020.

® The CIP includes approximately $64 million for improvements to water supply and
delivery functions. This component has 73 projects to meet system service
demands from growth and shifting population.

B The CIP commits about $129 million for infrastructure renewal and replacement
projects, the largest expenditure area of the five CIP components. These are
projects identified for existing system elements which will extend their service life or
will need to be replaced.

B There is one project in the CIP to enable the District to meet future drinking water
regulations, which is the addition of Post-Filtration GAC at the Fort Thomas
Treatment Plant. This project has an estimated total cost of $21 million, and is
needed to comply with anticipated limits on disinfection byproducts in the system.

E $3.85 million in treatment enhancements are included in the CIP, through four
projects. These projects will improve finished water quality, provide additional
treatment barriers, or enable more efficient operation of treatment facilities.

B The CIP contains approximately $12 million in projects to augment operations and
management systems. These seven projects cover the Central Facility, information
technology systems and improvements, and laboratory enhancements.

3. FINANCIAL AND RATE IMPACTS

a. Assumptions. The assumptions below summarize the basis for the financial analysis
performed for the AMP. The assumptions were applied to each scenario.
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m Growth. From 2005 through 2020, the Master Plan projects that average day
demand will increase from 32.7 mgd to 39.7 mgd, or 21.4 percent. Under NKWD's
existing rate structure, this corresponds to a cumulative revenue increase of 20.7
percent over 2003 levels, based solely on increase in customer accounts.

@ Inflation. Summarized in Table ES-4 are annual inflation adjustment factors.

Table ES-4
Annual Inflation Assumptions
O&M cIP
Labor & Benefits 4%
Health Insurance 8%
2.5%
Other 2% - 5%
Cumulative 3% - 4%

@ Capital Financing. NKWD uses a combination of debt, grants, and cash-on-hand to
finance capital improvements. Debt instruments include open-market revenue
bonds and bond anticipation notes (BANS). The PSC requires pre-approval of
revenue bond issuances. Consequently, NKWD has elected to use BANS for
temporary financing to allow projects to proceed in anticipation of permanent
financing approval from the PSC. The following assumptions apply for projects
requiring debt financing.

e |Interest Rate — Three percent for BANS and 5.5 percent for long-term debt.

e Tenure — Two years for BANS and 25 years for revenue bonds.

¢ Issuance Date — February (BANS) or August (revenue bonds) of the applicable
year.

e Issuance Costs — Two percent for BANS and 3 percent for long-term debt.

Routine annual repairs and replacements (R&R) are typically cash financed. For
the analysis, the level of R&R is equal to the system’s annual depreciation. This
level of re-investment provides reasonable assurance that NKWD is not gradually
depleting the system’s original assets. In addition to R&R, a small amount of the
CIP is cash-financed. Over the planning period, the level of cash financing for
capital projects starts at $500,000 and increases $250,000 per year thereafter.
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® Revenue Adjustments. The minimum time between effective dates of revenue
adjustments is 18 months. All revenue adjustments are effective for 6 months in
the year implemented.

b. Operating and Capital Flow of Funds. There are three approaches to establishing
utility revenue requirements. The first identifies the cash requirements of utilities —
operation and maintenance expense, principal and interest to satisfy debt service
requirements of bonds or loan programs, capital improvements which are funded from
revenues, and deposits to reserve funds. The second method addresses the utilities’
financial statements. Operation and maintenance expenses and bond or loan generated
debt service interest are the same as in the cash approach. However, the financial
statements recognize depreciation of assets instead of the actual cash spent on capital
items. The third approach addresses the covenants that the utilities have made to their
bond holders, financing agents, or District mandated policies in regards to minimum
reserve balances.

Northern Kentucky Water District's 1985 General Bond Resolution as amended requires
that the District maintain a cash operating reserve equivalent to 60 days of budgeted O&M
expense.

Annual expenditures for each CIP scenario are anticipated to be met from a combination
of available funds on hand, interest earnings, revenues, and debt financing. The financing
plans developed allow for end-of-year fund balances equal to approximately 2 months of
the following year's CIP expenditures. This approach allows for continued work prior to
obtaining temporary financing monies.

The District has a policy of operating with a balanced budget. The levels of revenue
adjustments which are proposed for each of the improvement scenarios reflect this policy
as well as attempting to “levelize” adjustments so that customers do not experience large
rate swings.

c. Summary of Results. Under the Minimal scenario, delaying significant capital projects
causes rates to increase in the middle of the planning period (2011 through 2014). With
the other two scenarios, the timing of projects allows for a smooth decline in revenue
adjustments.
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Table ES-5
Results of Financial Analyses

Minimal CIP. Scenario Moderate CIP Scenario Agaressive CIP Scenario
- Revenue © Cumulative Revenue Cumulative Revenue -~ Cumulative
Year BANS: Bonds  Adjustment. Rev Adjust. BANS Bonds  Adjustment Rev Adjust|..-BANS Bonds - Adjustment - Rev Adjust
$1,000 $1.000 $1,000 $1.000 $1,000 $1,000
2004 20,758 0 0.00% 0.00%: 23,587 0 0.00% 0.00% 30,987 0 0.00% 0.00%)
2005 4,932 23249 10.00% 10.00% 14,275 26,417 11.50% 11.50% 22,799 34,703 15.50% 15.50%;
2006 11,937 0 0.00% 10,00% 16,633 0 0.00% 11.50% 29.731 0 0.00% 15.50%
2007 3.254 18,893 T75% 18.53% 11,130 34,617 11.50% 24.32% 20,872 58,834 14.50% 32.25%
2008 4,208 0 0.00% 18.53% 8,018 0 0.00% 24.32% 16,693 0 0.00% 32.25%)f
2009 15441 8425 1.75% 2791% 23,826 21,446 9.75% 36.44% 25,404 42.073 11.50% 47.46%
2010 15,804 0. 0.00% 27.71% 21,191 0 0.00% 36 44% 28,639 0 0.00% 47.46%)
2011 16,781 34.994 9.00% 39.20%, 23,123 50,419 9.75% 49 75% 25,086 60,528 11.50% 64.41%
2012 ‘ ¥6,5‘51 0 0.00% 39.20% 23,087 0 0.00% 49.75% 26,214 0 0.00% 64.41%
2013 3.131 37.332 8.00% 50.34% 12,780 51,755 9.75% 64.35% 7.925 57,456 8.00% 77.57%
2014 9.152 0 0.00% 50,34%| 13,156 0 0.00% 64 35% 8,305 0 0.00% 77.57%
2015 1.047 13,757 5.00% 57.86% 8,313 29,048 5.75% 73 .80% 5321 18,178 4.75% 86.00%|
2016 - 10459 0 0.00% 57.86% 14,701 0 0.00% 73.80% 17,147 0 0.00% 86.00%
2017 0 12,887 5.00% 65.75% 3.567 25,776 575% 83.79% 6,911 25,164 4,75% 94.84%
2018 : o 0 0.00% 65.75%) 2,963 0 0.00% 83.79% 5.434 0 0.00% 94.84%
2019 0 0 3.00% 70.72% 4,186 7314 2.50% 88.39% 5.082 13,826 3.00% 100.68%
2020 0 0 0.00% 70.72% 3,454 0 0.00% 88.39% 3,347 0 0.00% 100.68%)
CUMULATIVY 8133515 $149,537 70.72% 70.72%1 $227,990  $246,792 88.39% 88.39%| 1 $287.897: :8310,764 100.68% 100.68%

It should be noted that two factors impact revenue adjustments: (1) the magnitude of the
adjustment and (2) the timing of the adjustment. For example, under the Moderate
Scenario, in 2009 the issuance of $21M in bonds results in a 9.75 percent revenue
adjustment following the two 11.5 percent adjustments that had been previously
implemented. The cumulative adjustment in revenues is 36.4 percent. Similarly, by
2011, $50M in bonds are financed with the previous cumulative increase in revenue plus
an additional 9.75 percent. This illustrates that is no direct relationship between a bond
issue and a rate increase in any single year.

d. Benchmarks. To assess the reasonableness of the proposed plans and identify areas
of operational or financial improvement, benchmarking ratios were calculated. The
District's operating ratios (defined as O&M expense/Total Operating Revenues) exceed
the benchmarking peer group and improve over the planning period. With respect to the
debt ratio (defined as [Net Utility Plant + Funds on Hand] / [Outstanding Long-Term Debt]),
the District makes significant improvement over the planning period and reaches the
benchmark ratio for all three scenarios.
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G. RECOMMENDATIONS FOR ADDITIONAL STUDIES

For the AMP, B&V issued a series of memoranda that recommended additional studies,
evaluations, or reviews. The significant suggestions contained in those memoranda are
presented below.

1. WATER MAIN REHABILITATION AND REPLACEMENT PROGRAM

This memorandum provided recommendations for the water main rehabilitation and
replacement (R&R) program. It was concluded that NKWD is proceeding in an
appropriate manner with the R&R program, but some enhancements would be
beneficial, as follows:

B At the time the AMP was prepared, the data base maintained by the District was
incomplete, missing installation dates for about 70% of water mains. It is
recommended the District attempt to estimate when each of the lines were
installed. (Since the time the R&R program was reviewed for the AMP the District
has assigned installation dates to all mains in the database.)

@ The District should proceed with selection of professional services to implement a
unidirectional flushing program.

B It is recommended that the District consider dedicating one full-time employee to
leak detection.

@ It is recommended the District consider modifying its existing model / database to
aid in identifying candidate water mains for rehabilitation and replacement.

@ The District should allocate funds for rehabilitation of unlined CIP. It is estimated
that $2 million per year would enable the District to re-line an average of 10 miles
of main per year, thus requiring about 20 years to eliminate unlined piping.

@ The District is in the process of utilizing the AWWARF KANEW model for planning
long-term R&R strategies. The District should supplement its system data as
recommended herein before this model will yield valid results.
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2. TAYLOR MILL TREATMENT PLANT - DISINFECTION CT COMPLIANCE

This memorandum presented a review of disinfection CT compliance for the TMTP. The
spreadsheet utilized by the District in assessing CT compliance yields reported CT ratios
considerably lower than are actually provided. The District may consider obtaining a
commercial CT compliance program that calculates required CTs as a function of
temperature, pH, and chlorine residual conditions.

Compliance with CT requirements under “worst case” conditions should be achieved if
the clearwell level is maintained at a minimum of 9 feet. At lower levels chlorine residual
requirements may be high enough to produce taste and odor complaints. As required
chlorine residual concentrations increase with increasing pH, addition of sulfuric acid to
maintain pH in the 7.3 to 7.5 range (or lower) would be beneficial, particularly when
clearwell depths are less than 8 to 9 feet.

3. MEMORIAL PARKWAY TREATMENT PLANT - FUTURE DISINFECTION CT
COMPLIANCE

This memorandum summarized review of the MPTP’s ability to meet disinfection CT
requirements using current disinfection practices at a future expanded flow rate of 20
mgd. Compliance with CT requirements under “worst case” temperature and pH
conditions can be achieved if the clearwell level is maintained at a minimum of
approximately 11 to 13 feet. At levels less than 10 feet, required chlorine residual
requirements may be high enough to produce complaints of excessive chlorine taste
and/or odors. Additional evaluation of clearwell inlet/outlet and operating conditions is
required to confirm that the 0.3 baffle factor is appropriate. The District should evaluate
actual flow and retention time characteristics.

4. RATE OF ACCEPTABLE MAIN BREAKAGE CRITERIA

This memorandum provided information to assist in establishing the acceptable number
of water main breaks in the NKWD system. Utilities develop such criteria based on their
system and level of service they strive to maintain. AWWARF recommends that on a
system-wide basis 25 to 30 breaks per 100 main miles per year is a “reasonable” goal.
The average break rate concept should not be used as criteria for replacing mains; a
model should be developed which considers factors such as pipe material, age,
diameter, soil type, etc.
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5. RECOMMENDATIONS FOR ADDITIONAL ANALYTICAL TESTING

B&V reviewed the water quality monitoring conducted and concluded there are
additional tests NKWD could perform to evaluate enhanced coagulation and granular
activated carbon adsorption to help decide how to achieve compliance with the Stage 2
DBP requirements. It is recommended the District initiate bench-scale testing to
evaluate reduced coagulation pH and increased ferric sulfate dosages on TOC removal
at FTTP. Testing should be conducted as follows:

® For current coagulant dosages, evaluate reduced coagulation pH on TOC
removal and finished water DBPs. This can be accomplished by adding sulfuric
acid for pH in the 6.0 to 6.5 range.

B Evaluate TOC removal rates and finished water DBPs as a function of ferric
sulfate dosage, with and without sulfuric acid addition for coagulation pH of 6.5 or
lower.

The testing described above should be repeated with addition of PAC at dosages
of 10 mg/L and 20 mg/L to assess benefits of PAC addition on finished water TOC
and DBP concentrations.

DBP analyses should be conducted using chlorinated sample holding times of 3 days
and 7 days. Prior to this testing, a testing protocol delineating all testing procedures and
analytical requirements should be prepared.

It is recommended the District test GAC adsorption to evaluate DBP precursor
compound removal, using conventional GAC pilot filters or Rapid Small Scale Column
Test (RSSCT) procedures. DBP precursor removal as a function of GAC contactor
operating time should be assessed based on contactor influent and discharge TOC and
DBP formation potentials for GAC-treated water at regular intervals throughout the run.
It is recommended that testing to assess EBCTs of 10 and 20 minutes be conducted.
Prior to initiating testing a protocol should be prepared.

6. INFORMATION TECHNOLOGY MASTER PLAN

This memorandum provided B&V's recommendations related to the District's computer
software systems and suggested that NKWD develop a proposed Information
Technology (IT) Master Plan. As more computer programs and functions are installed
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on the District's information system, and the need to manage “assets” more efficiently
increases, it will become important that the various systems communicate and share
information. It is recommended the District consider preparation of an IT Master Plan,
either as a continuation of the AMP or as a stand-alone project. An IT Master Plan
should address the interface between NKWD's existing software systems and identify
any additional needs the District may have.

7. EVALUATION OF POTENTIAL SOUTHERN REGIONAL WATER TREATMENT
PLANT

Future regulatory limits on disinfection byproducts are anticipated to have significant
impact on some portions of the District system, primarily those that are located most
remotely from the treatment plants. This would also affect wholesale customers. It is
recommended within the next one to three years the District evaluate the possible
construction of a new water treatment plant to serve southern Kenton and Campbell
Counties, as well as potential adjacent water utilities. Such a plant could theoretically be a
joint venture between the District and one or more nearby utilities. The study would
involve modeling water quality to determine the appropriate service area for the plant.

H. MINIMAL, MODERATE, AND AGGRESSIVE CAPITAL
IMPROVEMENT SCENARIOS

The complete Minimal, Moderate, and Aggressive capital improvement plan scenarios are
presented on the following pages in Tables ES-6, ES-7, and ES-8, respectively.
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Table ES-6
NKWD Minimal Capital Improvement Program

Year Designation ltem Description Cost
04-01 12" Water Main US 27, KY 824 to Pendleton Co. Meter $770,000
04-03 12" Water Main Poplar Ridge Rd., Upper Tug Fork to Four Mile $255,000
04-04 12" Water Main Four Mile Pk., Poplar Ridge to Nelson Rd. $270,000
04-05 12" Water Main gglson Rd., Four Mile to Four & Twelve Mile $550,000
04-06 8" Water Main Low Gap Rd., KY 9 to Existing Dead End $160,000
04-08 12" & 8" Water Main | Newport LS / HS Interconnect / Woodlawn $530,000
04-09 16" Water Main Pelly Rd., KY 17 to Senour Rd. $370,000
04-10 PRV & Valves Senour Rd. PRV & Valves $75,000
2004 04-11 12"Water Main | Senour Rd., Pelly Rd. to KY 16 $625,000
04-12 12" Water Main Licking Pk., Trapp Rd. to Rifle Range $900,000
04-13 12" Water Main Licking Pk., Rifle Range to Sub-D $450,000
04-14 Pump Sta. Impr. TMTP PS New Pump / VFD $140,000
04-15 Pump Sta. Expan. | US 27 Pumping Station Expansion $2,300,000
04-16 Meter Replacement | Radio Read Meters for Newport $820,000
04-17 Central Facility Central Facility $8,000,000
04-20 WM Rehab. & Repl. | Year 2004 Water Main Replacement Program $1,700,000
- New Tank Southern Campbell County Tank $2,045,000
Subtotal - 2004 $19,960,000
05-01 8" Water Main Lower Tug Fork, Upper Tug Fork 6" $585,000
05-04 Lab Inform. Tech. | Laboratory information Management System $160,000

MPTP Chemical Bldg. Replacement, Raw

2005 05-07 WTP Improvement | /v = o 2 and Tran nger Plif’pe $2,000,000
05-08 WTP Improvement | FTTP Tube Settler Replacement $950,000
05-12 WM Rehab. & Repl. | Year 2005 Water Main Replacement Program $2,100,000
Subtotal - 2005 $5,795,000
06-02 20" Water Main US 27, Ripple Creek PS to East Alexandria Pk. $1,700,000
06-03 20" Water Main US 27, East Alexandria Pk. To Main St. $1,500,000
06-04 12" Water Main Washington Trace Rd., Twelve Mile to KY 1996 $1,245,000
06-05 8" Water Main Four Mile Pk., Uhl Rd. South to End of Line $230,000
06-06 8" Water Main Gunkel Rd., Upper Eight Mile to Fender Rd. $500,000
06-07 12" Water Main Four & Twelve Mile Rd., Nelson to KY 1566 $670,000
06-08 12” Water Main Hands Pk., KY 16 to Edwin Dr. $285,000
2006 06-09 12" Water Main KY 16, Hands Pk. To Klette Rd. $275,000
06-10 SCADA SCADA Phase 3 $2,400,000
06-11 Pump Sta. Expan. Install 3 Pump at Ripple Creek PS $160,000
06-13 WTP Improvement MPTP Filter Rehabilitation $530,000
06-14 WTP Improvement TMTP Tube Settler Replacement $210,000
06-15 WTP Improvement MPTP Clearwell Rehabilitation $480,000
06-18 WM Rehab. & Repl. | Year 2006 Water Main Replacement Program $2,100,000
Subtotal - 2006 $12,285,000
07-01 12” Water Main KY 547, Washington St. to Nelson Rd. $965,000
2007 07-02 12" Water Main Four Mile Pk., Poplar Ridge to Upper Eight Mile $510,000
07-05 Pump Replacement | ORPS1 Pump Replacement $345,000
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Table ES-6
NKWD Minimal Capital Improvement Program
Year Designation Item Description Cost
07-07 Pump Sta. impr. Dudley PS Sodium Hypochlorite Building $570,000
2007 07-11 WM Rehab. & Repl. | Year 2007 Water Main Replacement Program $2,100,000
Subtotal - 2007 $4,490,000
08-01 8" Water Main Twelve Mile Rd., KY 10 to KY 1566 $450,000
08-02 Pump Sta. Replace. Replace West Covington PS $1,900,000
2008 08-04 New Tank New Rossford 0.75 MG Tank; Retire Existing $1,000,000
Lumiey and Rossford Tanks
08-07 WM Rehab. & Repl. | Year 2008 Water Main Replacement Program $2,100,000
Subtotal - 2008 $5,450,000
09-03 24" Water Main KY 2043, Banklick Station Rd. to KY 16 $2,400,000
2009 09-05 WTP Improvement FTTP Post-Filtration GAC (Part 1) $10,500,000
09-09 WM Rehab. & Repl. | Year 2009 Water Main Replacement Program $2,100,000
Subtotal - 2009 $15,000,000
10-01 12” Water Main Independence Rd., KY 17 to Existing 12" WM $85,000
10-02 8" Water Main Burns Rd., Persimmon Grove to Flatwoods $700,000
10-03 8” Water Main KY 1280, US 27 to Burns Rd. $900,000
2010 10-05 WTP Improvement FTTP Post-Filtration GAC (Part 2) $10,500,000
10-06 WTP Improvement TMTP UV Disinfection $950,000
10-09 WM Rehab. & Repl. | Year 2010 Water Main Replacement Program $2,100,000
Subtotal - 2010 $15,235,000
11-02 WM Replacement | LRPS — TMTP Raw Water Main Relocation $300,000
2011 11-03 Intake Replacement ngr’tSS Replacement & 36" Raw Water Main $13,500,000
11-07 WM Rehab. & Repl. | Year 2011 Water Main Replacement Program $2,100,000
Subtotal — 2011 $15,900,000
1202 Intake Replacement 332285 Replacement & 36" Raw Water Main $13,500,000
2012 12-05 WM Rehab. & Repl. | Year 2012 Water Main Replacement Program $2,100,000
Subtotal - 2012 $15,600,000
13-02 WTP Improvement TMTP Backwash Handling System $980,000
2013 13-03 New Tank New 1 MG Independence Il Tank $2,000,000
13-07 WM Rehab. & Repl. | Year 2013 Water Main Replacement Program $2,100,000
Subtotal - 2013 $5,080,000
14-01 50" Water Main Meimorial kax{y. Connector, Parallel to Existing $100,000
16" Water Main
14-02 24" Water Main S. Ft. Thomas Ave., US 27 to Waterworks Rd. $2,030,000
14-03 36" Water Main Waterworks Rd. PS to 20" Memorial Pky. Conn. $40,000
2014 14-04 WTP Improvement | FTTP Raw Water Influent to South Reservoir $420,000
14-05 Raw WM Replace. | ORPS1 to FTTP 36" Raw WM Replacement $4,920,000
14-08 WM Rehab. & Repl. | Year 2014 Water Main Replacement Program $2,100,000
Subtotal - 2014 $9,610,000
15-02 WTP Improvement | MPTP Residuals Handling $1,500,000
2015 15-06 WM Rehab. & Repl. | Year 2015 Water Main Replacement Program $2,100,000
Subtotal - 2015 $3,600,000
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NKWD Minimal Capital Improvement Program

Year Designation item Description Cost
16-01 24" Water Main Martha Layne Collins Bivd. to Ripple Creek PS $2,170,000
2016 16-02 WTP Expansion | MPTP Expansion to 20 mgd $6,100,000
16-05 WM Rehab. & Repl. | Year 2016 Water Main Replacement Program $2,100,000
Subtotal - 2016 $10,370,000
2017 17-04 ] WM Rehab. & Repl. | Year 2017 Water Main Replacement Program $2,100,000
Subtotal - 2017 $2,100,000
2018 18-03 | WM Rehab. & Repl. | Year 2018 Water Main Replacement Program $2,100,000
Subtotal - 2018 $2,100,000
2019 19-04 I WM Rehab. & Repl. | Year 2019 Water Main Replacement Program $2,100,000
Subtotal - 2019 $2,100,000
2020 20-03 | WM Rehab. & Repl. | Year 2020 Water Main Replacement Program $2,100,000
Subtotal - 2020 $2,100,000
2004 - 2020 TOTAL $146,775,000
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Table ES-7
NKWD Moderate Capital Improvement Program
Year Designation ltem Description Cost
04-01 12" Water Main US 27, KY 824 to Pendleton Co. Meter $770,000
04-02 12” Water Main Bristow Rd. PS 12" to Bristow Rd. $90,000
04-03 12" Water Main Poplar Ridge Rd., Upper Tug Fork to Four Mile $255,000
04-04 12" Water Main Four Mile Pk., Poplar Ridge to Nelson Rd. $270,000
04-05 12" Water Main gglson Rd., Four Mile to Four & Twelve Mile $550,000
04-08 8" Water Main | Low Gap Rd., KY 9 to Existing Dead End $160,000
04-07 24" Water Main Genn Ave., Covington (24" Redundancy) $650,000
04-08 12" & 8" Water Main | Newport LS / HS Interconnect / Woodlawn $530,000
04-09 16" Water Main Pelly Rd., KY 17 to Senour Rd. $370,000
04-10 PRV & Valves Senour Rd. PRV & Valves $75,000
2004 04-11 12" Water Main Senour Rd., Pelly Rd. to KY 16 $625,000
04-12 12" Water Main Licking Pk., Trapp Rd. to Rifle Range $900,000
04-13 12" Water Main Licking Pk., Rifle Range to Sub-D $450,000
04-14 Pump Sta. Impr. TMTP PS New Pump / VFD $140,000
04-15 Pump Sta. Expan. | US 27 Pumping Station Expansion $2,300,000
04-18 Meter Replacement | Radio Read Meters for Newport $1,300,000
04-17 Central Facility Central Facility $8,000,000
04-18 WM Rehab. & Repl. | Year 2004 Systematic WM Replacement $1,000,000
04-19 Unserved Expan. Mains into Unserved Areas 2004 (Sub. H, $500,000
Campbell)
04-20 WM Rehab. & Repl. | Year 2004 Water Main Replacement Program $1,700,000
New Tank Southern Campbell County Tank $2,045,000
Subtotal - 2004 $22,680,000
05-01 8" Water Main Lower Tug Fork, Upper Tug Fork 6" $585,000
05-02 12" Water Main Narrows Rd., Connect Existing 16” and 12" $95,000
05-03 36" Water Main Licking River Crossing $1,400,000
05-04 Lab Inform. Tech. | Laboratory Information Management System $160,000
05-05 Meter Replace. Radio Read Meters for Kenton & Campbell $1,000,000
05-06 Inform. Tech. Impr. Utility information Management - CMMS / $1,200,000
Inventory
MPTP Chemical Bldg. Replacement, Raw
2005 05-07 WTP Improvement |\~ © S and Trangfer P?pe $5,085,000
05-08 WTP Improvement | FTTP Tube Seftler Replacement $950,000
05-09 Back-Up Power Standby Generator at ORPS1 $510,000
05-10 WM Rehab. & Repl. | Year 2005 Systematic WM Replacement $1,000,000
05-11 Unserved Expan. | Mains into Unserved Areas 2005 $500,000
05-12 WM Rehab. & Repl. | Year 2005 Water Main Replacement Program $2,100,000
Subtotal - 2005 $14,585,000
06-01 36" Water Main KY 9, 36" Moock Rd. to Newport Steel Entrance $1,500,000
06-02 20" Water Main US 27, Ripple Creek PS to East Alexandria Pk. $1,700,000
2006 06-03 20" Water Main US 27, East Alexandria Pk. To Main St. $1,500,000
06-04 12" Water Main Washington Trace Rd., Twelve Mile to KY 1996 $1,245,000
06-05 8" Water Main Four Mile Pk., Uhl Rd. South to End of Line $230,000
06-06 8" Water Main Gunkel Rd., Upper Eight Mile to Fender Rd. $500,000
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Table ES-7
NKWD Moderate Capital Improvement Program

Year Designation ltem Description Cost
06-07 12" Water Main Four & Twelve Mile Rd., Nelson to KY 1566 $670,000
06-08 12" Water Main Hands Pk., KY 16 to Edwin Dr. $285,000
06-09 12” Water Main KY 16, Hands Pk. To Klette Rd. $275,000
06-10 SCADA SCADA Phase 3 $2,400,000
06-11 Pump Sta. Expan. install 3 Pump at Ripple Creek PS $160,000
06-12 Meter Replace. Radio Read Meters for Kenton & Campbell $1,000,000
2006 06-13 WTP Improvement MPTP Filter Rehabilitation $530,000
06-14 WTP Improvement | TMTP Tube Settler Replacement $210,000
06-15 WTP Improvement | MPTP Clearwell Rehabilitation $480,000
06-16 WM Rehab. & Repl. | Year 2006 Systematic WM Replacement $1,000,000
06-17 Unserved Expan. | Mains into Unserved Areas 2006 $500,000
06-18 WM Rehab. & Repl. | Year 2006 Water Main Replacement Program $2,500,000
Subtotal - 2006 $16,685,000
07-01 12" Water Main KY 547, Washington St. to Nelson Rd. $965,000
07-02 12" Water Main Four Mile Pk., Poplar Ridge to Upper Eight Mile $510,000
07-03 307, 24", 12" WM Dudley PS Discharge, 12", 24", and 30" WMs $2,800,000
07-04 30" Water Main Newport Low Service interconnect $750,000
07-05 Pump Replacement ORPS1 Pump Replacement $345,000
2007 07-06 Meter Replace. Radio Read Meters for Kenton & Campbell $1,000,000
07-07 Pump Sta. impr. Dudley PS Sodium Hypochlorite Building $570,000
07-08 Back-Up Power Standby Generator at Dudley PS $275,000
07-09 WM Rehab. & Repl. | Year 2007 Systematic WM Replacement $1,000,000
07-10 Unserved Expan. | Mains into Unserved Areas 2007 $500,000
07-11 WM Rehab. & Repl. | Year 2007 Water Main Replacement Program $2,900,000
Subtotal - 2007 $11,615,000
08-01 8" Water Main Twelve Mile Rd., KY 10 to KY 1566 $450,000
08-02 Pump Sta. Replace. Replace West Covington PS $1,900,000
08-03 Meter Replace. Radio Read Meters for Kenton & Campbell $1,000,000
2008 08-04 New Tank New Rossford; Retire Ex. Lumley & Rossford $1,000,000
08-05 WM Rehab. & Repl. | Year 2008 Systematic WM Replacement $1,000,000
08-06 Unserved Expan. | Mains into Unserved Areas 2008 $500,000
08-07 WM Rehab. & Repl. | Year 2008 Water Main Replacement Program $3,000,000
Subtotal - 2008 $8,850,000
09-01 12" Water Main KY536, US 27 to Pond Creek Rd. $1,990,000
09-02 12” Water Main Interconnect 1010/ 1017 $500,000
09-03 24" Water Main KY 2043, Banklick Station Rd. to KY 16 $2,400,000
09-04 Meter Replace. Radio Read Meters for Kenton & Campbell $2,000,000
2009 09-05 WTP Improvement FTTP Post-Filtration GAC (Part 1) $10,500,000
09-06 Back-Up Power Standby Generator at TMTP PS $235,000
09-07 WM Rehab. & Repl. | Year 2009 Systematic WM Replacement $1,000,000
09-08 Unserved Expan. | Mains into Unserved Areas 2009 $500,000
09-09 WM Rehab. & Repl. | Year 2009 Water Main Replacement Program $3,100,000
Subtotal - 2009 $22,225,000
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Table ES-7
NKWD Moderate Capital Improvement Program

Year Designation Item Description Cost
10-01 12" Water Main Independence Rd., KY 17 to Existing 12" WM $85,000
10-02 8” Water Main Burns Rd., Persimmon Grove to Flatwoods $700,000
10-03 8" Water Main KY 1280, US 27 to Burns Rd. $900,000
10-04 Meter Replace. Radio Read Meters for Kenton & Campbell $2,000,000
2010 10-05 WTP Improvement FTTP Post-Filtration GAC (Part 2) $10,500,000
10-06 WTP Improvement | TMTP UV Disinfection $950,000
10-07 WM Rehab. & Repl. | Year 2010 Systematic WM Replacement $1,000,000
10-08 Unserved Expan. | Mains into Unserved Areas 2010 $500,000
10-09 WM Rehab. & Repl. | Year 2010 Water Main Replacement Program $3,200,000
Subtotal - 2010 $19,835,000
11-01 Meter Replace. Radio Read Meters for Kenton & Campbell $2,000,000
11-02 WM Replacement LRPS — TMTP Raw Water Main Relocation $300,000
11-03 Intake Replacement (CI)DR;i:tS12) Replacement & 36" Raw Water Main $13.500,000
2011 11-04 Back-Up Power Standby Generator at Ripple Creek PS $90,000
11-05 WM Rehab. & Repl. | Year 2011 Systematic WM Replacement $1,000,000
11-06 Unserved Expan. | Mains into Unserved Areas 2011 $500,000
11-07 WM Rehab. & Repl. | Year 2011 Water Main Replacement Program $3,750,000
Subtotal - 2011 $21,140,000
12-01 Meter Replace. Radio Read Meters for Kenton & Campbell $2,130,000
1202 Intake Replacement 83!2!;82? Replacement & 36" Raw Water Main $13,500,000
2012 12-03 WM Rehab. & Repl. | Year 2012 Systematic WM Replacement $1,000,000
12-04 Unserved Expan. | Mains into Unserved Areas 2012 $500,000
12-05 WM Rehab. & Repl. | Year 2012 Water Main Replacement Program $3,750,000
Subtotal - 2012 $20,880,000
13-01 42" Water Main 42" Transmission Main, FTTP to Moock Rd. $4,290,000
13-02 WTP Improvement | TMTP Backwash Handling System $980,000
13-03 New Tank New 1 MG Independence Il Tank $2,000,000
2013 13-04 Back-Up Power Standby Generator at Carothers Rd. PS $100,000
13-05 WM Rehab. & Repl. | Year 2013 Systematic WM Replacement $1,000,000
13-06 Unserved Expan. | Mains into Unserved Areas 2013 $500,000
13-07 WM Rehab. & Repl. | Year 2013 Water Main Replacement Program $3,750,000
Subtotal - 2013 $12,620,000
14-01 20" Water Main I;/lgvn\}\c/);itaeer'\l/l(gK‘ Connector, Parallel to Existing $100,000
14-02 24" Water Main S. Ft. Thomas Ave., US 27 to Waterworks Rd. $2,030,000
14-03 36" Water Main Waterworks Rd. PS to 20" Memorial Pky. Conn. $40,000
14-04 WTP Improvement | FTTP Raw Water Influent to South Reservoir $420,000
2014 14-05 Raw WM Replace. | ORPS1 to FTTP 36" Raw WM Replacement $4,920,000
14-06 WM Rehab. & Repl. | Year 2014 Systematic WM Replacement $1,000,000
14-07 Unserved Expan. | Mains into Unserved Areas 2014 $500,000
14-08 WM Rehab. & Repl. | Year 2014 Water Main Replacement Program $3,750,000
Subtotal - 2014 $12,760,000
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Year Designation Item Description Cost
15-01 36" Water Main 36" Along Moock Rd. $2,175,000
15-02 WTP Improvement | MPTP Residuals Handling $1,500,000
15-03 Back-Up Power | Standby Generator at LRPS $100,000
2015 15-04 WM Rehab. & Repl. | Year 2015 Systematic WM Replacement $1,000,000
15-05 Unserved Expan. | Mains into Unserved Areas 2015 $500,000
15-06 WM Rehab. & Repl. | Year 2015 Water Main Replacement Program $3,750,000
Subtotal - 2015 $9,025,000
16-01 24" Water Main Martha Layne Collins Bivd. to Ripple Creek PS $2,170,000
16-02 WTP Expansion MPTP Expansion to 20 mgd $6,100,000
2016 16-03 WM Rehab. & Repl. | Year 2016 Systematic WM Replacement $1,000,000
16-04 Unserved Expan. | Mains into Unserved Areas 2016 $500,000
16-05 WM Rehab. & Repl. | Year 2016 Water Main Replacement Program $3,750,000
Subtotal - 2016 $13,520,000
17-01 Back-Up Power | Standby Generator at US 27 PS $425,000
17-02 WM Rehab. & Repl. | Year 2017 Systematic WM Replacement $1,000,000
2017 17-03 Unserved Expan. | Mains into Unserved Areas 2017 $500,000
17-04 WM Rehab. & Repl. | Year 2017 Water Main Replacement Program $3,750,000
Subtotal - 2017 $5,675,000
! WM Rehab. & Repl. | Year 2018 Systematic WM Replacement $1,000,000
2018 Unserved Expan. | Mains into Unserved Areas 2018 $500,000
WM Rehab. & Repl. | Year 2018 Water Main Replacement Program $3,750,000
Subtotal - 2018 $5,250,000
19-01 Back-Up Power | Standby Power at MPTP $630,000
19-02 WM Rehab. & Repl. | Year 2019 Systematic WM Replacement $1,000,000
2019 19-03 Unserved Expan. | Mains into Unserved Areas 2019 $500,000
19-04 WM Rehab. & Repl. | Year 2019 Water Main Replacement Program $3,750,000
Subtotal - 2019 $5,880,000
20-01 WM Rehab. & Repl. | Year 2020 Systematic WM Replacement $1,000,000
2020 20-02 Unserved Expan. | Mains into Unserved Areas 2020 $500,000
20-03 WM Rehab. & Repl. | Year 2020 Water Main Replacement Program $3,750,000
Subtotal - 2020 $5,250,000
2004 — 2020 TOTAL $228,475,000
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Table ES-8
NKWD Aggressive Capital Improvement Program
Year Designation item Description Cost
04-01 12" Water Main US 27, KY 824 to Pendleton Co. Meter $770,000
04-02 12" Water Main Bristow Rd. PS 12" to Bristow Rd. $90,000
04-03 12" Water Main Poplar Ridge Rd., Upper Tug Fork to Four Mile $255,000
04-04 12" Water Main Four Mile Pk., Poplar Ridge to Nelson Rd. $270,000
04-05 12" Water Main gglson Rd., Four Mile to Four & Twelve Mile $550,000
04-06 8" Water Main Low Gap Rd., KY 9 to Existing Dead End $160,000
04-07 24" Water Main Genn Ave., Covington (24" Redundancy) $650,000
04-08 12" & 8" Water Main | Newport LS / HS Interconnect / Woodlawn $530,000
04-12 12" Water Main Licking Pk., Trapp Rd. to Rifle Range $900,000
2004 04-13 12" Water Main | Licking Pk., Rifle Range to Sub-D $450,000
04-14 Pump Sta. impr. TMTP PS New Pump / VFD $140,000
04-15 Pump Sta. Expan. | US 27 Pumping Station Expansion $2,300,000
04-16 Meter Replacement | Radio Read Meters for Newport $1,100,000
04-17 Central Facility Central Facility $8,000,000
04-18 WM Rehab. & Repl. | Year 2004 Systematic WM Replacement $1,000,000
04-19 Unserved Expan. Mains into Unserved Areas 2004 (Sub. H, $1,500,000
Campbell)
04-20 WM Rehab. & Repl. | Year 2004 Water Main Replacement Program $4,000,000
¥ New Tank Southern Campbell County Tank $2,045,000
MPTP Chemical Bldg. Replacement, Raw
05-07 WTP Improvement | 7 PS. and Trangfer PFi’pe $5,085,000
Subtotal - 2004 $29,795,000
05-01 8" Water Main Lower Tug Fork, Upper Tug Fork 6" $585,000
05-02 12" Water Main Narrows Rd., Connect Existing 16" and 12" $95,000
05-03 36" Water Main Licking River Crossing $1,400,000
05-04 Lab Inform. Tech. | Laboratory Information Management System $160,000
05-05 Meter Replace. Radio Read Meters for Kenton & Campbell $4,110,000
05-06 Inform. Tech. Impr. Utility Information Management — CMMS / $1,500,000
Inventory
2005 05-08 WTP Improvement | FTTP Tube Settler Replacement $950,000
05-09 Back-Up Power Standby Generator at ORPS1 $3,060,000
05-10 WM Rehab. & Repl. | Year 2005 Systematic WM Replacement $1,000,000
05-11 Unserved Expan. | Mains into Unserved Areas 2005 $1,500,000
05-12 WM Rehab. & Repl. | Year 2005 Water Main Replacement Program $4,000,000
13-01 42" Water Main 42" Transmission Main, FTTP to Moock Rd. $4,290,000
Subtotal - 2005 $22,650,000
06-01 36" Water Main KY 9, 36" Moock Rd. to Newport Steel Entrance $1,500,000
06-02 20" Water Main US 27, Ripple Creek PS to East Alexandria Pk. $1,700,000
06-03 20" Water Main US 27, East Alexandria Pk. To Main St. $1,500,000
2006 06-04 12" Water Main Washington Trace Rd., Twelve Mile to KY 1996 $1,245,000
06-05 8" Water Main Four Mile Pk., Uhl Rd. South to End of Line $230,000
06-06 8" Water Main Gunkel Rd., Upper Eight Mile to Fender Rd. $500,000
06-07 12" Water Main Four & Twelve Mile Rd., Nelson to KY 1566 $670,000
06-08 12" Water Main Hands Pk., KY 16 to Edwin Dr. $285,000
Asset Management Program ES-30 E
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NKWD Aggressive Capital Improvement Program
Year Designation Item Description Cost
06-09 12" Water Main KY 16, Hands Pk. To Klette Rd. $275,000
06-10 SCADA SCADA Phase 3 $2,400,000
06-11 Pump Sta. Expan. | Install 3 Pump at Ripple Creek PS $160,000
06-12 Meter Replace. Radio Read Meters for Kenton & Campbell $4,110,000
06-13 WTP Improvement MPTP Filter Rehabilitation $530,000
06-14 WTP Improvement TMTP Tube Settler Replacement $210,000
06-15 WTP Improvement Lﬂ:{;l;;’l nCglearwell Rehabilitation & Residuals $1,980,000
06-16 WM Rehab. & Repl. | Year 2006 Systematic WM Replacement $1,000,000
2006 06-17 Unserved Expan. | Mains into Unserved Areas 2006 $1,500,000
06-18 WM Rehab. & Repl. | Year 2006 Water Main Replacement Program $4,000,000
Utility Information Management — Phase 3,
06-19 Inform. Tech. Impr. C!S ?Interface, Asset Degreciation $750,000
04-09 16" Water Main Pelly Rd., KY 17 to Senour Rd. $370,000
04-10 PRV & Valves Senour Rd. PRV & Valves $75,000
04-11 12" Water Main | Senour Rd., Pelly Rd. to KY 16 $625,000
07-08 Back-Up Power Standby Generator at Dudley PS $2,200,000
13-02 WTP Improvement | TMTP Backwash Handling System $980,000
Subtotal - 2006 $28,795,000
07-01 12" Water Main KY 547, Washington St. to Nelson Rd. $965,000
07-02 12" Water Main Four Mile Pk., Poplar Ridge to Upper Eight Mile $510,000
07-03 30", 24", 12" WM Dudley PS Discharge, 12", 24", and 30" WMs $2,800,000
07-04 30" Water Main Newport Low Service interconnect $750,000
07-05 Pump Rep[acement ORPS1 Pump Replacement $345,000
07-06 Meter Replace. Radio Read Meters for Kenton & Campbell $4,110,000
2007 07-07 Pump Sta. Impr. Dudley PS Sodium Hypochlorite Building $570,000
07-09 WM Rehab. & Repl. | Year 2007 Systematic WM Replacement $1,000,000
07-10 Unserved Expan. | Mains into Unserved Areas 2007 $1,500,000
07-11 WM Rehab. & Repl. | Year 2007 Water Main Replacement Program $4,000,000
Utility Information Management — Phase 4,
07-12 Inform. Tech. Impr. Dispétch Tracking WithQCl A $1,000,000
09-06 Back-Up Power Standby Generator at TMTP PS $2,940,000
Subtotal - 2007 $20,490,000
08-01 8" Water Main Twelve Mile Rd., KY 10 to KY 1566 $450,000
08-02 Pump Sta. Replace. Replace West Covington PS $2,100,000
08-05 WM Rehab. & Repl. | Year 2008 Systematic WM Replacement $1,000,000
08-06 Unserved Expan. | Mains into Unserved Areas 2008 $1,500,000
2008 08-07 WM Rehab. & Repl. | Year 2008 Water Main Replacement Program $4,000,000
10-06 WTP Improvement | TMTP UV Disinfection $950,000
11-04 Back-Up Power Standby Generator at Ripple Creek PS $270,000
14-04 WTP Improvement | FTTP Raw Water Influent to South Reservoir $420,000
14-05 Raw WM Replace. | ORPS1 to FTTP 36" Raw WM Replacement $4,920,000
Subtotal - 2008 $16,610,000
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Table ES-8
NKWD Aggressive Capital Improvement Program
Year | Designation ltem Description Cost
09-01 12" Water Main KY536, US 27 to Pond Creek Rd. $1,990,000
09-02 12" Water Main Interconnect 1010/ 1017 $500,000
09-05 WTP Improvement | FTTP Post-Filtration GAC (Part 1) $14,550,000
2009 09-07 WM Rehab. & Repl. | Year 2009 Systematic WM Replacement $1,000,000
09-08 Unserved Expan. | Mains into Unserved Areas 2009 $1,500,000
09-09 WM Rehab. & Repl. | Year 2009 Water Main Replacement Program $4,000,000
13-04 Back-Up Power Standby Generator at Carothers Rd. PS $200,000
Subtotal - 2009 $23,740,000
10-01 12" Water Main Independence Rd., KY 17 to Existing 12" WM $85,000
10-02 8" Water Main Burns Rd., Persimmon Grove to Flatwoods $700,000
10-03 8" Water Main KY 1280, US 27 to Burns Rd. $900,000
10-05 WTP Improvement FTTP Post-Filtration GAC (Part 2) $14,550,000
2010 10-07 WM Rehab. & Repl. | Year 2010 Systematic WM Replacement $1,000,000
10-08 Unserved Expan. | Mains into Unserved Areas 2010 $1,500,000
10-09 WM Rehab. & Repl. | Year 2010 Water Main Replacement Program $4,000,000
09-03 24" Water Main KY 2043, Banklick Station Rd. to KY 16 $2,400,000
15-03 Back-Up Power | Standby Generator at LRPS $1,000,000
Subtotal - 2010 $26,135,000
11-02 WM Replacement LRPS — TMTP Raw Water Main Relocation $300,000
1103 | intake Replacement | O 5 <P oo 8 36" Raw Water Main $13,500,000
11-05 WM Rehab. & Repl. | Year 2011 Systematic WM Replacement $1,000,000
2011 11-06 Unserved Expan. | Mains into Unserved Areas 2011 $1,500,000
11-07 WM Rehab. & Repl. | Year 2011 Water Main Replacement Program $4,000,000
17-01 Back-Up Power | Standby Generator at US 27 PS $2,550,000
Subtotal - 2011 $22,850,000
12-02 Intake Replacement (OPEzI:tSZZ) Replacement & 36" Raw Water Main $13,500,000
12-03 WM Rehab. & Repl. | Year 2012 Systematic WM Replacement $1,000,000
12-04 Unserved Expan. | Mains into Unserved Areas 2012 $1,500,000
2012 1205 | WM Rehab. & Repl. | Year 2012 Water Main Replacement Program $4,000,000
15-01 36" Water Main 36" Along Moock Rd. $2,175,000
19-01 Back-Up Power | Standby Power at MPTP $1,260,000
Subtotal - 2012 $23,435,000
13-03 New Tank New 1 MG Independence il Tank $2,000,000
13-05 WM Rehab. & Repl. | Year 2013 Systematic WM Replacement $1,000,000
2013 13-06 Unserved Expan. | Mains into Unserved Areas 2013 $1,500,000
13-07 WM Rehab. & Repl. | Year 2013 Water Main Replacement Program $4,000,000
13-08 Back-Up Power | Standby Power at Latonia PS $450,000
Subtotal - 2013 ' $8,950,000
14-01 20" Water Main Me;morial kax{y, Connector, Parallel to Existing $100,000
2014 16” Water Main
14-02 24" Water Main S. Ft. Thomas Ave., US 27 to Waterworks Rd. $2,030,000
14-03 36" Water Main Waterworks Rd. PS to 20" Memorial Pky. Conn. $40,000
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Table ES-8
NKWD Aggressive Capital Improvement Program

Year Designation ltem Description Cost
14-06 WM Rehab. & Repl. | Year 2014 Systematic WM Replacement $1,000,000
14-07 Unserved Expan. | Mains into Unserved Areas 2014 $1,500,000
2014 14-08 WM Rehab. & Repl. | Year 2014 Water Main Replacement Program $4,000,000
14-09 Back-Up Power | Standby Generator at Bristow Rd. PS $450,000
Subtotal - 2014 $9,120,000
15-04 WM Rehab. & Repl. | Year 2015 Systematic WM Replacement $1,000,000
15-05 Unserved Expan. | Mains into Unserved Areas 2015 $1,500,000
2015 15-06 WM Rehab. & Repl. | Year 2015 Water Main Replacement Program $4,000,000
15-07 Back-Up Power | Standby Generator at Bromiey PS $300,000
Subtotal - 2015 $6,800,000
16-01 24” Water Main Martha Layne Collins Bivd. to Ripple Creek PS $2,170,000
16-02 WTP Expansion | MPTP Expansion to 20 mgd $6,100,000
16-03 WM Rehab. & Repl. | Year 2016 Systematic WM Replacement $1,000,000
2016 16-04 Unserved Expan. Mains into Unserved Areas 2016 $1,500,000
16-05 WM Rehab. & Repl. | Year 2016 Water Main Replacement Program $4,000,000
16-06 Back-Up Power | Standby Generator at Richardson Rd. PS $450,000
Subtotal - 2016 $15,220,000
17-02 WM Rehab. & Repl. | Year 2017 Systematic WM Replacement $1,000,000
17-03 Unserved Expan. | Mains into Unserved Areas 2017 $1,500,000
2017 17-04 WM Rehab. & Repl. | Year 2017 Water Main Replacement Program $4,000,000
17-05 Back-Up Power | Standby Generator at ORPS2 $1,500,000
Subtotal - 2017 $8,000,000
WM Rehab. & Repl. | Year 2018 Systematic WM Replacement $1,000,000
Unserved Expan. | Mains into Unserved Areas 2018 $1,500,000
2018 WM Rehab. & Repl. | Year 2018 Water Main Replacement Program $4,000,000
Back-Up Power Standby Generator at Waterworks Rd. PS $450,000
Subtotal - 2018 $6,950,000
19-02 WM Rehab. & Repl. | Year 2019 Systematic WM Replacement $1,000,000
2019 19-03 Unserved Expan. | Mains into Unserved Areas 2019 $1,500,000
19-04 WM Rehab. & Repl. | Year 2019 Water Main Replacement Program $4,000,000
Subtotal - 2019 $6,500,000
20-01 WM Rehab. & Repl. | Year 2020 Systematic WM Replacement $1,000,000
2020 20-02 Unserved Expan. | Mains into Unserved Areas 2020 $1,500,000
20-03 WM Rehab. & Repl. | Year 2020 Water Main Replacement Program $4,000,000
Subtotal ~ 2020 $6,500,000
2004 - 2020 TOTAL $282,540,000
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GLOSSARY

The following are definitions and abbreviations for terminology used in this report.

Phrase Abbreviation Definition

Method used for trace metals/inorganic
analyses

acrylonitrile butadiene styrene ABS Material of construction that is a type of plastic
Annual water consumption divided by 365
days in a year

Systematic care, disposal, maintenance, or
Asset Management Program AMP replacement of the total resources of a
business

Short-term interest-bearing note issued by a
bond anticipation notes BANS governmental agency in anticipation of bonds
to be issued at a later date

Under Section 1412(b)(4)(D) of the Safe
Drinking Water Act, the best technology,

best available technology BAT treatment techniques, or other means that the
US EPA administrator finds available to water
systems

A plan, updated or compiled annually by most
utilities, that identifies facility requirements
CiP over an extended period, often 20 years or
more;

Water pressure pipe made from pig iron

A system that manages, processes, and

atomic adsorption AA

average day demand AD

capital improvement program;
cast iron pipe

Customer Information System Cis , ; o
controls information for each utility customer
disinfection residual cT Product of disinfectant residual concentration,
concentration contact time C in mg/l, and the contact time, T, in minutes
A group of disinfectants and the chemical by-
disinfection by-products DBP products resulting from the application of

those disinfectants that have been selected by
the US EPA for regulation

A national primary drinking water regulation
DBPR promulgated by the US EPA to regulate
drinking water disinfectants and by-products of
disinfection

The length of a straight line measured through
diameter diam the center of a circle from one side to the
other

Water pressure pipe made from low-sulfur
ductile iron pipe DIP base iron, resulting in a less brittle product
than cast iron

A standard convention or measure of the time
empty bed contact time EBCT during which a water to be treated is in contact
with the treatment medium

A process in which retained particles on a filter
are removed by reversing the flow direction
FRP A generic term for a plastic material containing
glass fibers for reinforcement

Disinfection By-Products Rule

Filter Backwash Recycling Rule FBRR

fiberglass reinforced plastic
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Phrase

Abbreviation

Definition

Form of particulate carbon manufactured with
increased surface area per unit mass to

granular activated carbon GAC enhance the adsorption of soluble
contaminants
A laboratory instrument commonly used to
gas chromatograph GC separate and identify organic compounds at
trace concentrations
Information that can be related to a physical
Geographic Data Technology GDT location, such as a building, land parcel, or
natural feature
Computer system that stores and links non-
. . graphic attributes and geographically
(Saeographlcal Information GIS referenced data with graphic map features to
ystem . d ) .
allow a wide range of information processing
and display operations
A constellation of satellites originally
Global Positioning Satellite GPS developed by the US Department of Defense
System as a navigational aid that in 1993 became
available for geodetic control surveying
A class of disinfection by-products formed
haloacetic acids HAAS primarily during the chlorination of water
containing natural organic matter
Controlled method for installing pipe lines
horizontal directional drilling HDD underneath existing structures without
disturbing their environment
high service HS Refers to an area with a highgr water gradient
asset by tank overflow elevations
H Unit of measure of the frequency of a periodic
ertz Hz . . L
phenomenon in which the period is on second
Infrastructure Assessment IAM Software program developed by AWWARF to
Manager manage asset information
ion chromatograph IC Tec_:hnique for separating substances based
on ion exchange
Inductively Coupled Plasma ICP-MS One of the "hyphenated techniques” in which
Optical Mass Spectrophotometer two powerful instruments are linked
Rule issued by US EPA in 1996 that requires
water utilities serving 10,000 people or more
to conduct monitoring in order to gather data
Information Collection Rule ICR for use in developing the Stage 2
Disinfectants-Disinfection By-Products Rule
and the Enhanced Surface Water Treatment
Rule
Monitoring to be conducted for 1 year at 60-
Initial Distribution System IDSE day intervals at 8 locations per plant in
Evaluation accordance with proposed Disinfection By-
Products Rule
. Current regulation for monitoring and meeting
?:::t?wfrihsaceed Surface Water IESWTR turbidity requirements and removal of
Cryptosporidium
Support system with integral underdrains for
Integral Media Support IMS filter media that eliminates need for large

diameter gravel
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Phrase

Abbreviation

Definition

Broad category of naturally occurring mineral—
based elements, such as metals,

inorganic chemicals 10C radionuclides and nitrates that can be found in
drinking water
. A compilation of computer software and
Laboratory Information LIMS hardware designed to aid in the storage and
Management System X
retrieval of laboratory data
locational running annual LRAA A running annual average concentration at
average each monitoring location
low service LS Refers to an area with a lowe.r water gradient
asset by tank overflow elevations
Proposed rule (expected promulgation 2005)
that will apply to all public water systems that
Long Term 2 Enhanced Surface LT2ESWTR use surface water or groundwater under the
Water Treatment Rule direct influence of surface water that will
improve control of microbial pathogens,
specifically Cryptosporidium
motor control center MCC An enclosure housmg multtplg_equxpment
motor starters for a single facility or area
A value defined under the Safe Drinking
maximum contaminant level MCL Water Act as the maximum p_ermissnble level
of a contaminant in water delivered to any
user of a public water system
A federally non-enforceable, health-based
goal established by the US EPA under the
maximum contaminant level goal MCLG Safe Drinking Water Act for each contaminant
regulated by a national primary drinking water
regulation
maximum day demand MD Maximum volume of water used on any one
day of the year
A pressure-driven membrane process that
microfiltration ME separgtes mlcronjeter~dlame§er and
submicrometer-diameter particles from a feed
stream by using a sieving mechanism
maximum hour demand MH Peak rate at which water is required during
one hour
magnetized ion exchange MIEX Proprietary treatment process using resins to
remove naturally occurring organic matter
Maintenance Management MMS Software system for scheduling and recording
System information on maintenance of equipment
A level of a disinfectant added for water
Maximum Residual Disinfectant treatment that may not be exceeded at the
MRDL ) ;
Level consumer’s tap without an acceptable
possibility of adverse health effects
Main Replacement and Program for evaluating pipes for rehabilitation
L MRRP
Rehabilitation Program or replacement
A pressure-driven membrane separation
nanofiltration NF process that generally removes substances in
the nanometer size range
A unit for expressing the cloudiness (turbidity)
Nephelometric Turbidity Units NTU of a sample as measured by a nephelometric

turbidimeter
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Phrase

Abbreviation

Definition

National Pollutant Discharge
Elimination System

NPDES

The regulatory agency document issued by
either a federal or state agency that is
designed to control all discharges of pollutants
from point sources into US waterways

operations & maintenance

0o&Mm

The ongoing process of carrying out activities
necessary to fulfill the mission of an
organization and to keep a system in such
condition as to be able to achieve those
objectives

Occupational Safety and Health
Administration

OSHA

A federal agency in the Department of Labor
that administers safety and health regulations
and their enforcement

powdered activated carbon;
poly aluminum chloride

PAC

Activated carbon composed of fine particles
and providing a large surface area for
adsorption

prestressed concrete cylinder
pipe

PCCP

A type of reinforced concrete pipe placed in
compression by a highly stressed, closely
spaced helical wire winding

Programmable Logic Controller

PLC

A control device used for sequential control of
processes or functions

polyvinyl chioride

PVC

An artificial polymer made from vinyl chloride
monomer and frequently used in pipes,
sheets, and vessels for transport,
containment, and treatment in water facilities

riverbank infiltration

RBI

A process of collecting water in an infiltration
gallery located within a bank along a river to
allow the river water to pass through the soil in
the riverbank

reverse 0sSmMosis

RO

A pressure-driven membrane separation
process that removes ions, salts, and other
dissolved solids and nonvolatile organics

Rapid Small Scale Column Test

RSSCT

A procedure used to predict the removal of
contaminants by granular activated carbon
adsorption at operating times much shorter
than for pilot or full-scale facilities

Supervisory Control and Data
Acquisition

SCADA

A computer-monitored alarm, response,
control, and data acquisition system used by
drinking water facilities to monitor their
operations

Safe Drinking Water Act

SDWA

Enacted Dec. 16, 1974. It required the US
EPA to set national primary (health-related)
drinking water regulations that were the first to
apply to all public water systems, as defined
by the act, in the USA

synthetic organic chemicals

SOC

An organic compound that is commercially
made; some are contaminants in drinking
water and are regulated by the US EPA.

Surface Water Treatment Rule

SWTR

The common name for the US EPA regulation
promulgated June 29, 1989, that set
maximum contaminant level goals for viruses

Total Coliform Rule

TCR

A rulemaking of the US EPA that sets National
Primary Drinking Water Regulations for total
coliforms
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Abbreviation
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total organic carbon

TOC

A measure of the concentration of organic
carbon in water, determined by oxidation of
the organic matter into carbon dioxide

treatment plant

TP

The central portion of water facilities that
contains various treatment processes
exclusive of collection or distribution of water

total suspended solids

TSS

A measure of all suspended solids in a liquid

total trihalomethanes

TTHM

The sum of the four chlorine-and bromine-
containing trihalomethanes; the US EPA
regulates the sum of these four species on a
weight concentration basis

ultrafiltration

UF

A pressure-driven membrane process that
separates submicron particles and dissolved
solutes from a feed stream by using a sieving
mechanism that is dependent on the pore size
rating of the membrane

ultraviolet

uv

Radiation in the region of the electromagnetic
spectrum that includes wavelengths from 10
to 390 nanometers

Vulnerability Assessment

VA

An evaluation of the likelihood that a water
system could be contaminated by a particular
chemical that is covered by the National
Primary Drinking Water Regulations

variable frequency drive

VFD

A motor speed controller that uses adjustment
of the applied power frequency to affect motor
speed control

volatile organic compounds

VOC

A class of organic compounds that includes
gases and volatile liquids

water main

WM

The water pipe, located beneath the ground,
from which domestic water supply is delivered
to the service pipe leading to specific
premises

water treatment plant

WTP

The central facility for the production of
potable water, containing all treatment
processes and appurtenances exclusive of the
distribution system
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I. INTRODUCTION

A. BACKGROUND

Over the last several years, the Northern Kentucky Water District (NKWD) has evolved
into a large, well-respected utility in the Midwest. The District currently serves about
218,800 people in Campbell and Kenton Counties through retail accounts, and additional
areas and citizens under wholesale arrangements. Created in December 1996 by the
merger of the Campbell County, Kentucky Water District and Kenton County Water District
No. 1, NKWD is now the third largest water utility in Kentucky. In addition to the
development occurring in this fast-growing region, the District was further expanded in
2002 with the acquisition of the water system previously owned and operated by the City
of Newport. At the time of preparing this report the District had recently completed the
purchase the City of Taylor Mill's water system.

B. OBJECTIVES

With the significant expansion and growth the District has recently experienced, it has
become apparent that a new level of strategic planning is required to properly address and
prepare for both near-term and long range needs. Although the District has had several
planning studies and related projects performed over the last few years, none of these
efforts was made using a global or all-inclusive examination of the overall situation to
develop a complete synopsis of recommended improvements. As a result, NKWD has
commissioned Black & Veatch (B&V) to prepare an Asset Management Program (AMP) to
meet this goal. The AMP, as envisioned by the District, is intended to accomplish three
primary objectives, as follows:

# Assess the current condition of the District's facilities

# Prioritize the recommended improvements by developing 5-year and 20-year
Capital Improvement Programs

# Create the basis of an on-going Asset Management Program

This report summarizes the methodologies and results of beginning the AMP, through a
series of evaluations, reviews, and analyses. These are presented herein, providing a
comprehensive examination of the existing NKWD water system, a compilation of
recommendations from previous studies and those resulting from the AMP, and
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establishing precedence for those recommendations. This will be the guidance document
setting the course for the District's future. With periodic updates and re-assessments, the
AMP can continue functioning as NKWD'’s “road map” well beyond the conclusion of this
project.

It should be noted that B&V was provided with specific guidelines as part of the Scope of
Services for this project regarding items to be considered in developing the AMP and how
the project was to be conducted. Some of these guidelines, which are particularly relevant
in the reading and understanding of this report, are as follows:

e Cost and planning information for the District's proposed Central Facility utilized in
the AMP shall be as furnished by the District; further investigation as part of this
project was not planned.

e Population and water use characteristics developed in the Distribution System
Master Plan shall be utilized for the AMP.

e Expansion of the existing treatment facilities may be considered if the need for
additional treated water supply is indicated; new treatment plants or other suppliers
will not be considered.

C. ABBREVIATIONS

The following are the abbreviations used in this report:

AA atomic adsorption

ABS acrylonitrile butadiene styrene

AC air conditioning

AD average day demand

AMP Asset Management Program

Avg. average

AWWARF American Water Works Association Research Foundation
BANS bond anticipation notes

BAT best available technology

B&V Black & Veatch

CiP capital improvement program; cast iron pipe
CIS Customer Information System

CcMu concrete masonry units

CT disinfection residual concentration contact time
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DBP disinfection by-products
DBPR Disinfection By-Products Rule
diam diameter
DIP ductile iron pipe
EBCT empty bed contact time
El elevation
EPA United States Environmental Protection Agency
F Fahrenheit, Fluoride
FBRR Filter Backwash Recycling Rule
FRP fiberglass reinforced plastic
ft feet
FTTP Fort Thomas Treatment Plant
GAC granular activated carbon
gal gallons
gals/sq ft gallons per square foot
GC gas chromatograph
GCWW Greater Cincinnati Water Works
GDT Geographic Data Technology
GIS Geographical Information System
gpd gallons per day
gph gallons per hour
gpm gallons per minute
GPS Global Positioning Satellite System
HAA5 haloacetic acids
HDD horizontal directional drilling
hp horsepower
hr hour
HS high service
HVAC heating, ventilation and air conditioning
Hz hertz
IAM Infrastructure Assessment Manager
iIC ion chromatograph
ICP-MS Inductively Coupled Plasma Optical Mass Spectrophotometer
ICR Information Collection Rule
IDSE Initial Distribution System Evaluation
IESWTR Interim Enhanced Surface Water Treatment Rule
IMS Integral Media Support
in inch
I0C inorganic chemicals
IT information technology
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KDOW Kentucky Division of Water
kW kilowatts
kW/hp kilowatts per horsepower
L liters
Ibs pounds
LIMS Laboratory Information Management System
LRAA locational running annual average
LRPS Licking River Pump Station
LS low service
LT2ESWTR Long-Term 2 Enhanced Surface Water Treatment Rule
LWC Louisville Water Company
max maximum
MCC motor control center
MCL maximum contaminate level
MCLG maximum contaminant level goal
MD maximum day demand
MF microfiltration
MG million gallons
mgd million gallons per day
mg/L milligrams per liter
mg-min/L milligrams per minute per liter
MH maximum hour demand
MIEX magnetized ion exchange
min minutes; minimum
mL/min milliliters per minute
MMS Maintenance Management System
MOR Monthly Operating Report
MPTP Memorial Parkway Treatment Plant
MRDL Maximum Residual Disinfectant Level
MRRP Main Replacement and Rehabilitation Program
mrem/yr millirems per year
NF nanofiltration
No. number
NTU Nephelometric Turbidity Units
NKWD Northern Kentucky Water District
NPDES National Pollutant Discharge Elimination System
O&M Operations and Maintenance
ORPS1 Ohio River Pump Station #1
ORPS2 Ohio River Pump Station #2
OSHA Occupational Safety and Health Administration
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PAC powdered activated carbon; poly aluminum chloride
PCCP pre-stressed concrete cylinder pipe
pCi/L picocuries per liter

PDA personal digital assistant

PEM Pipe Evaluation Model

PIP Pump Inspection Program

PLC Programmable Logic Controller

PS pumping station

PSC Public Service Commission

psig pounds per square inch

PVC polyvinyl chloride

RBI riverbank infiltration

RFQ Request for Qualifications

RO reverse oSmosis

rpm revolutions per minute

R/R rehabilitation and replacement

RSSCT Rapid Small Scale Column Test
SCADA Supervisory Control and Data Acquisition
SDWA Safe Drinking Water Act

SOC synthetic organic chemicals

sq ft square feet

SWTR Surface Water Treatment Rule

TCR Total Coliform Rule

TMTP Taylor Mill Treatment Plant

TOC total organic carbon

TP treatment plant

TSS total suspended solids

TTHM total trihalomethanes

UF ultrafiltration

ug/L micrograms per liter

USDA United States Department of Agriculture
uv ultraviolet

VA Vulnerability Assessment

VFD variable frequency drive

VOC volatile organic compounds

WE&T Wallace & Tiernan

WDMS Water Distribution Management System
WM water main

WTP water treatment plant
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Il. EXISTING WATER SYSTEM INFRASTRUCTURE
AND PROGRAMS

This chapter presents a summary of the District's existing facilities and related programs.
The focus of this portion of the report is to provide a description of the Northern
Kentucky Water Districts (NKWD's) present infrastructure, including condition
assessments, and a review of some key practices followed by the District for water main
replacement and rehabilitation, preventative maintenance for equipment, and pump
inspections. Black & Veatch (B&V) conducted inspections of the District's major facilities
in June, July, and August 2003, for the purpose of compiling condition information.
Comments and observations developed from those inspections are included in the
facility descriptions. In addition to the information contained in this chapter, detailed
inspection summaries for each facility are included in Appendix A.

Condition assessment criteria were assigned using a standard convention as defined in
the American Water Works Association Research Foundation (AWWARF) Infrastructure
Assessment Manager (IAM) software and as expanded on herein, rating each unit as
excellent, good, satisfactory, unsatisfactory, or inoperable/unknown. It should be noted
that the majority of the units evaluated were not taken out of service during the
investigations. The following are the definitions used for the condition assessments:

Excellent — Unit is in new or superior condition. No maintenance is required
other than routine procedures. No reliability questions. Has full or almost full life
span. Unit does not require any immediate attention. No noticeable defects.

Good — Unit is in good condition with minimal to no noticeable defects. Unit does
not require immediate attention, but should receive routine maintenance. No
reliability questions.

Satisfactory — Unit works as intended and is in satisfactory condition with minor
defects and/or wear. Unit requires maintenance attention beyond routine
procedures. Reliability is an issue; however, if the unit is maintained as needed,
it will function properly.

Unsatisfactory — Unit is in unsatisfactory condition and has significant defects
and/or wear. Unit requires immediate attention with reliability unknown. Unit is
nearing the end of useful life, is a major maintenance problem, and has to be
serviced more than normal. Unit may not function all the time.
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Inoperable / Unknown - Inoperable or severely deteriorated condition or unit does
not work at all.

A. RAW WATER INTAKES AND PUMPING STATIONS

The District owns and operates three river intake and pumping facilities, each providing a
dedicated supply source to one of the treatment plants. Two intakes are located on the
Ohio River: the Ohio River Pumping Stations #1 and #2 (ORPS1 & ORPS2), supplying the
Fort Thomas Treatment Plant (FTTP) and the Memorial Parkway Treatment Plant (MPTP)
respectively. There is also a raw water pumping station at MPTP, which takes water from
the presedimentation lagoons and transfers it into the treatment process. The Licking
River Pumping Station (LRPS) serves the Taylor Mill Treatment Plant (TMTP), and as
indicated by its name, takes suction from the Licking River.

1. OHIO RIVER PUMPING STATION #1

The Ohio River Pumping Station #1 (ORPS1) was placed into service in 1997, replacing
two aged structures which had previously provided raw water to the Fort Thomas
Treatment Plant (FTTP). (The two older raw water pumping stations have subsequently
been demolished in 2000.) The station is located along Kentucky Route 8 (Mary Inglis
Highway) about % miles north of I-275, in the Brent area.

The pumping station has positions for six raw water pumps. Al six positions are currently
filled, however one of the units (Pump No. 6) is not operational. Each of the pumps is
rated at 8,400 gallons per minute (gpm) (12 million gallons per day (mgd)) at 430 feet (ft)
of head. With five pumps operating, capacity of the station is 60 mgd (42,000 gpm). All of
the pumps are equipped with 1,250 horsepower (hp) motors. Pumps No. 1,2, 3,4,and 6
are Ingersoll Dresser “16QL21” units. Pumps No. 1 — 4 were installed with the original
construction of ORPS1. Pump No. 6 was originally installed in 1994 in one of the older
pumping stations that has been demolished, and relocated to ORPS 1 in 2000. Pump No.
5 is a Byron Jackson “23HQO" unit, and was installed in 1999.

Raw water from ORPS1 is conveyed to FTTP via three mains; one 42 inch diameter and
two 30 inch diameter.

As originally constructed, ORPS1 included chemical storage and feed systems for adding
both sodium hypochlorite and potassium permanganate to the river water as it enters the
wetwell areas through the inlet ports. However, the sodium hypochlorite system has not
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been used for that chemical, and instead has served for additional potassium
permanganate capability. The potassium permanganate is added for both zebra mussel
control and as a pre-oxidant.

ORPS1 has two primary floor levels, the main pump floor and the chemical / piping level.
The pumps, traveling screens, hydraulic power unit, and other major operations equipment
are located at the pump level. The electrical equipment room, a storage room, and a
lavatory are also located on the pump floor. Below the pump floor is the chemical / piping
level, where the potassium permanganate and sodium hypochlorite systems are housed.
In addition to the two primary floors, the station also has an upper mezzanine above the
pump floor where ventilation equipment is located, interior wetwells extending below river
level, and a loading dock.

in addition to the pumps, the pumping station consists of the following major equipment,
housed in a cast-in-place concrete building:

= Pump discharge valves: 18" Rodney Hunt pump control valves and 18" Apco
cushioned swing check valves

» Three FMC raw water traveling screens

=  Two 2-ton monorails with hoists

= One 10-ton bridge crane with electric wire rope hoist

= One hydraulic power unit

= Four vane-axial fans in main pump room, three vane-axial fans in the electrical
equipment room

= Five electric unit heaters (main pump room), and one-electric duct heater for
chemical storage and feed area

» Electrical Motor Control Center (MCC) panels

= Lighting (combination of high bay metal halide and florescent)

= Chemical feed systems: potassium permanganate and sodium hypochlorite

a. Condition. The overall condition of the pumping station is excellent. The interior of the
building is in excellent shape. Interior walls are a combination of un-painted and painted
concrete masonry units (CMU) and painted and un-painted cast-in-place concrete. The
lower portions of the walls in the main pump room are covered with metal sound-
adsorbing panels, all of which were noted to be in good condition. The roof of the building
is constructed of steel framing members with standing seam metal roofing, which are in
good condition. Minor debris from birds, etc. was noted on the interior of the building
rafters, but it was not heavy enough to warrant any action at this time. There are no signs
of differential settlement or cracking of the pumping station walls or the wetwells. The
electrical equipment is housed in a separate room, adjacent to the pump room.
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There is a single 2-ton monorail located outside the pump room on the river side of the
building for removing the bar racks. A second monorail is located just inside the building,
intended to facilitate moving bar racks to the station interior. The outdoor unit is equipped
with a chain pull hoist, and the indoor unit is equipped with an electric wire rope hoist.
Both units are in good working order. A 10-ton bridge crane is located in the main pump
room for servicing the pumps, motors, discharge piping, and valves. It is in good working
order, and no problems were noted.

Three FMC Link-Belt traveling water screens are installed at the pumping station, one for
each wetwell, District staff indicated that the screens were previously inspected by
equipment manufacturer's representatives due to problems experienced with the head
shaft excessively wearing the bearings. As a result the traveling water screens are
considered to be in unsatisfactory condition and the District is currently investigating a
solution to the problems with the screens.

b. Heating and Cooling. The pumping station is cooled by natural ventilation when the
pumping units are not in operation, and by forced air ventilation through the use of four
vane-axial fans mounted on a mezzanine level located above the main pump floor. Air is
drawn into the pumping station through side louvers with motor operated dampers. The
fans were not operating during the site investigation; however, District staff noted that they
operate satisfactorily and that the airflow through the room is significant enough to limit the
temperature rise to acceptable levels. The main pump room is heated by five electric unit
heaters located around the perimeter of the room. Each of the units is in good working
order, and staff indicated no problems with their operation.

The chemical area is cooled by forced air ventilation through a duct fan drawing air from
the exterior of the building. Heating is provided by the same system with an in-line duct
heater. Both the fan system and the heating system are in good working order.

The electrical equipment room is cooled by three vane-axial fans drawing air in through
louvers in the side of the building. All three units were in good working order.

c. Lighting. Lighting within the pumping station main pump room is provided by high bay
metal halide fixtures. Additional light is provided through glass block side lights on three
sides of the pumping station. Artificial lighting levels in the main pump room could not be
verified due to the amount of sunlight present at the time, but based on the number of
fixtures it appears that the lighting levels would be adequate at night. Lighting fixtures in
the electrical equipment room and the chemical storage and feed area are hoth florescent,
and the illumination levels are excellent. In addition, the lighting fixtures in all three areas
are in good condition.
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d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the pumping station, in a separate room adjacent to the pump room. Electrical
control and power equipment were noted to be in excellent condition, with no observable
corrosion, accumulation of debris, or other damage.

e. Pumping Equipment. Pumping Units No. 1, 2, 3, and 4 were installed when the building
was constructed. Each of the four units is in excellent working condition, and only minor
maintenance related problems were noted. Pumping Unit No. 5 was installed in 1999, is
of the same capacity as units 1 through 4, and is also in excellent working order. District
staff indicated no problems with the operation of Pumps 1 through 5. Pumping Unit No. 6
was relocated from one of the older, demolished pumping stations and installed at
ORPS1. The pump is currently inoperable, and the District has forgone repairs to the unit
in lieu of replacement at some time in the future.

The lower shaft area and wetwells for the pumps were examined during the site
investigation. Pump column supports were observed to be in good condition, and no
abnormal corrosion or other forms of wear were observed.

f Chemical Feed Systems. Potassium permanganate is the only chemical that is currently
fed at the pumping station. Originally designed with one storage / mixing tank and four
metering pumps, the system now uses what was originally designed as the sodium
hypochlorite feed system as well. An additional storage tank and four additional metering
pumps are all now used as part of the potassium permanganate feed system. The system
was expanded for increased capacity so that the storage tank would not have to be filled
twice on long weekends. Also, since sodium hypochlorite has never been fed at the
intake, the sodium hypochlorite system presented a convenient solution to increase
capacity of the potassium permanganate system.

The potassium permanganate system is overall in satisfactory condition. Evidence of
leaks and / or spills was apparent on the metering pumps, piping, and valves. Heavy
corrosion was noted around the metering pumps and piping in the pump area, most likely
due to minor leaks in the piping and pump connections. The connection pipe from the
original storage / mixing tank to the old sodium hypochlorite storage tank is located in the
middle of a walkway creating a tripping potential and safety hazard.

g. Miscellaneous Equipment. Other support equipment located at ORPS1 includes a
service air compressor system, a traveling screen washwater strainer system, and a
hydraulic power unit. The service air compressor is located on the main pump room floor
and provides pressurized air supply for service tools, and other miscellaneous uses
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throughout the pumping station. The unit is in good working order, and no visible
problems were noted.

A series of strainers are used for removing large particles out of the raw water supply used
for washing the traveling screens. These strainers are located on the main pump room
floor. Each of the strainers, and their associated piping and valves, appear to be in good
working order. No visible leaks or other problems were noted by District staff or observed
during the site investigation.

A single hydraulic power unit is located on the main pump room floor to provide power to
the pump discharge cone valves and a number of hydraulically actuated gates. The unit is
equipped with redundant hydraulic pumps, with a common accumulator and control panel.
The unit is in excellent condition, with only minor accumulation of hydraulic fluid in the
pump area. Operations staff indicated that they stock spare relays and control modules
for the unit as it is the only power system on site for the hydraulically powered equipment.

2. OHIO RIVER PUMPING STATION #2

The Memorial Parkway Treatment Plant (MPTP) is supplied from the Ohio River Pumping
Station #2 (ORPS2), which is about %2 mile downstream (north) from ORPS1 on the Ohio
River, also along Kentucky Route 8. ORPS2 is located within the city limits of Fort
Thomas, and was originally constructed in 1876.

The station is equipped with three vertical turbine pumps. Maximum capacity of ORPS2
(all pumps running) is about 23.1 mgd (16,000 gpm), and firm capacity (largest unit out of
service) is about 14.4 mgd (10,000 gpm). However, as is noted below, Pump No. 1 is
currently inoperable. Additional information for the ORPS2 pumping units is provided in
Table H-1. The performance characteristics for the pumping units were obtained from
NKWD staff, no documentation or nameplate data was available for the pumps.

Table II-1
Ohio River Pumping Station No. 2
i Discharge
Pump ID |nstgl|tat|on Manufacturer J l:ea:! Mgtor
ate gpm | mgd (feet) p
ORPS2-PUMP-1 2001 Unknown 6,000 | 8.6 430 800
ORPS2-PUMP-2 2001 Unknown 6,000 | 86 430 800
ORPS2-PUMP-3 1999 Fairbanks Morse 4,000 58 430 600
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Two 20 inch raw water mains convey raw water from ORPS2 to MPTP.

In addition to the pumps, the pumping station consists of the following major equipment,
housed in a brick building with cast-in-place concrete pump pit:

» Pump discharge valves: 18" Rodney Hunt pump control valves and 18" Apco
cushioned swing check valves

= One raw water traveling screen

= One 5-ton bridge crane with electric hoist (Yale)

= One 5-ton monorail with chain pull hoist (Yale)

» Hydraulic power unit (Henry Pratt)

= One propeller ceiling mounted ventilation fan with manual inlet damper.

= Two natural gas unit heaters (main pump room)

» FElectrical MCC panels

= Lighting (combination of side wall mounted metal halide and incandescent)

« Potassium permanganate feed system

a. Condition. The overall condition of the
pumping station is unsatisfactory.

The interior of the building is
unsatisfactory. The brickwork and
concrete floor are extremely deteriorated
and show signs of age after numerous
modifications over the years. The upper
portion of the pumping station is brick and
shows signs of differential settlement, as
shown in Figure ll-1. There are a number
of places where radial cracks as wide as 72
inch are evident. The lower portion of the
pumping station is constructed of cast-in-
place concrete and there are a number of
places where the deterioration is
excessive. The concrete in the lower
pump pit is in very bad shape, and the structural integrity of the pumping station is
questionable.

Figure II-1
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The roof of the building is constructed of
wood framing members with wooden
plank roofing and composite shingles.
Figure 11-2 shows the interior of the roof.
There are a number of locations where
daylight could be seen through the roof,
indicating significant holes.

A 5-ton bridge crane with electric hoist is
provided in the main pump room. A 5-
ton monorail with chain pull hoist is
provided above the lower pump pit. Both
units are in good working order.

Figure 1I-2

Pump inlet piping is located in the bottom of
the lower pump pit. A sump pump system is
used to pump water out of the lower pump pit.
During the site investigation the lower pump pit
was observed to be partially flooded, and
efforts to de-water it only reduced the level of
the water to approximately the top of the pump
inlet piping. Figure 1I-3 shows the lower pump
pit area and the water remaining in the pit.

b. Heating and Cooling. The pumping station
is cooled by forced air ventilation through the
use of a single ceiling mounted propeller fan .
above the pump heads. Air is drawn in Figure 11-3
through open windows around the perimeter of
the pumping station. Heat for the pumping station is provided by two natural gas unit
heaters located in the main pump room. The fan was observed to operate during the site
investigation, and the heaters appear to be in good working order.

c. Lighting. Lighting within the pumping station main pump room is a combination of
incandescent and wall mounted metal halide fixtures. Lighting levels are adequate, with
the exception of the lower pump pit. Metal halide fixtures are mounted on the wall at the
top of the pit; however, light does not reach the lower pipe area, making the area
essentially dark. Fixtures are in satisfactory condition.
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d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the main pump room on the upper mezzanine. Electrical control and power
equipment were noted to be in satisfactory condition; however, it was apparent that they
have been moved from one location to another by the minor damage evident to the
exterior of the cabinets. The equipment is old and availability of spare parts may be
limited.

e. Pumping Equipment. Pumping Unit No. 1 is not currently used as it has experienced
bearing and seal failure and the District has elected not to repair it. Pumps No. 2 and 3
appear to be in satisfactory operating condition, although their reliability is a major
concern. Limited data was available regarding the design characteristics, performance,
and repair histories of the pumping units.

Access to the upper pump head area is limited. Access to the lower pump area is
adequate, but problems with the lighting and excessive corrosion and deterioration of the
building make it unsafe.

f. Miscellaneous Equipment. The pump station is equipped with one traveling screen,
which appears to be in good working order. There is a 5 ton bridge crane and a 5 ton
monorail for pump, piping, and valve maintenance. Each of the units is in good working
order. There is other support equipment located at the pumping station including a service
air compressor system, a traveling screen washwater strainer system, a potassium
permanganate feed system, and a hydraulic power unit. The service air compressor is
located on the main pump room floor and provides air for service tools, and other
miscellaneous uses throughout the pumping station. The unit was observed to be in good
working order, and no visible problems were noted.

A single strainer used for removing large particles out of the traveling screen washwater is
located on the main pump room floor. The strainer and its associated piping and valves
are in good working order. No visible leaks or other problems were noted during the site
investigation.

A single hydraulic unit is located on the upper mezzanine to provide hydraulic power to the
pump discharge valves. The unit is old but appears to be in good working order.

A potassium permanganate storage and feed system is located on the main pump room
floor and is in overall good condition. The system consists of one bulk storage / mixing
tank, one metering pump, and associated piping and valves, with containment provided by
an approximately 3 foot high wall.
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3. MEMORIAL PARKWAY TREATMENT PLANT RAW WATER PUMPING STATION

Water from ORPS2 is conveyed to one of two presedimentation basins at the Memorial
Parkway Treatment Plant. A raw water pumping station adjacent to the North Reservoir is
then used to transfer the raw water to the plant processes for treatment. The station
houses three horizontal split case pumps, all of which are Worthington model “12LN17”
units. The pumps are original to the construction of the station, circa 1961. One unit
(Pump No. 1) is rated at 5,300 gpm (7.6 mgd), and the other two pumps (Pumps No. 2
and 3) are each rated 3,675 gpm (5.3 mgd). All of the pump capacity ratings are based on
a head of 64 feet. Therefore, the combined capacity of the three pumps is 12,650 gpm
(18.2 mgd), and the station has a firm pumping capacity of 7,350 gpm (10.6 mgd).

In addition to the pumps, the pumping station consists of the following major equipment,
housed in a CMU block building with a concrete floor:

= Pump suction valves: 16" M&H gate valve (Pumps 1 & 2), 16 Mueller butterfly
valve (Pump 3)

= Pump discharge valves: 14" Pratt butterfly valve, 14" M&H check valve (Pumps 1 &
2), 14” GA Industries check valve (Pump 3)

» Electrical MCC panels

= Two natural gas unit heaters (Janitrol and Sterling)

»  3-Ton monorail (Robbins / Meyers)

= Lighting (incandescent)

a. Condition. The overall condition of the
pumping station is unsatisfactory.

The interior of the building is in
unsatisfactory ~ shape, based on
observed interior wall cracks. Walls are
un-painted CMU. It was noted during
the site investigation that there is strong
evidence that the building s
experiencing differential settlement due
to the cracking apparent in the CMU
walls at three corners of the building. Figure -4
Figure Il-4 shows cracking in the
southwest corner of the building. The exterior of the pumping station is brick which is in
satisfactory condition; however, in the areas where the CMU cracking was noted in the
interior of the building, similar cracking and missing mortar was visible on the exterior.
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The interior of the pumping station consists of a single story pump room which houses the
pumps, inlet and discharge piping and valves, and electrical MCC and control panels. A 3-
ton monorail with hoist is provided for pump, piping, and valve maintenance. The exterior
doors and wall mounted louvers are painted and moderate corrosion was noted.

b. Heating and Cooling. The pumping station is cooled by natural ventilation through side
windows and two roof gravity vents with manual dampers, resulting in unsatisfactory
ventilation. During the site investigation, movement of air through the room was minimal,
and the temperature inside the pump room was high. Heating is provided by two natural
gas fired unit heaters controlled through separate wall-mounted thermostats. One unit
appeared to be part of the original construction, and did not appear to be operable. The
second unit was recently installed and appeared to be in excellent working order.

c. Lighting. Lighting fixtures in the pumping station interior are incandescent type.
Lighting levels in the pump room are satisfactory; however, during daylight hours the
majority of the lighting is provided from the side windows. Lighting levels on the opposite
side of the room are low and may pose a safety concern.

d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the pumping station, adjacent to the pumps. Electrical control and power
equipment were noted to be in new, excellent condition, with no observable corrosion,
accumulation of debris, or other damage.

e. Pumping Equipment. The pumping
equipment was installed when the
building was constructed in 1961. The
overall condition of the pumps is
unsatisfactory. A number of excessive
water leaks were noted from pump and
valve seals throughout the pumping
station. Heavy corrosion was noted
along the pump bases, bearing
housings, and pipe trench grating
covers. Figure lI-5 shows an example of
typical degree of corrosion that was
noted due to excessive water leaks. No
vibration or maintenance history data
was available for the pumping systems from the records provided by the District.

Figure II-5
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4, LICKING RIVER PUMPING STATION

The Licking River Pumping Station (LRPS) supplies raw water to the Taylor Mill Treatment
Plant (TMTP). The station is located in Taylor Mill, just off Kentucky Route 177
(DeCoursey Pike), adjacent to a CSX Railroad switching yard. The station has three
vertical turbine pumping units installed, with a combined rated capacity of 25.1 mgd
(17,400 gpm) and a firm capacity of 16.1 mgd (11,150 gpm). Details regarding the Licking
River pumps are listed in Table lI-2.

Table lI-2
Licking River Pumping Station
Installation Manufacturer and Discharge | Head | Motor
Pump iD Dat Model feet) | h
ate ode gpm | mgd (feet) p
LRPS-PUMP-1 1990 Fairbanks Morse “28HC” | 6,250 9.0 126 350
LRPS-PUMP-2 1971 Peerless “24MA-2" 4,900 7.1 133 250
LRPS-PUMP-3* 1993 Fairbanks Morse “28HC” | 6,250 9.0 126 150

* = L RPS-PUMP-3 is equipped with a variable frequency drive

In addition to the pumps, the pumping station consists of the following major equipment,
housed in a brick building with concrete floor, and a concrete mezzanine:

= Pump discharge valves: 16" Dezurik butterfly valve (Pump 3)
= Pump discharge check valves: 16" Apco

» Electrical MCC panels

= Two ventilation fans (one wall and one roof mounted)

= One electric unit heater
= 2 -Ton monorail

= Lighting (incandescent)
= |nlet fine screen

A steel access bridge and deck extends
from the pumping station to the nearby
river bank. At the “shore” end of the
bridge is a metal building which houses
potassium permanganate storage and
feed equipment. District staff indicated
that the support columns for the bridge
are cracking as shown in Figure II-6.

2

Figure 11-6
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a. Condition. Overall condition of the pumping station is unsatisfactory. The interior of the
building is in satisfactory shape. Interior walls are painted brick. It was noted during the
site investigation that the building may
have structural problems due to cracking
that is apparent in the walls and lower
concrete foundation. Figures II-7 and II-
8 show example of the cracking that was
observed. The exterior of the pumping
station is brick, in satisfactory condition;
however, as mentioned above, some
cracking was evident.

The interior of the pumping station
consists of a single story pump room
which houses the pumps, discharge Figure I1-7
piping, valves, and electrical MCC and
control panels. A 2-ton monorail with
hoist is provided for piping and valve
maintenance. Roof hatches are
provided for pulling the pumps, which
must be done from a boom barge
located on the river or a large crane on
shore. The exterior doors and wall
mounted louvers are painted and
moderate corrosion was noted.

b. Heating and Cooling. The pumping
station is cooled by two ventilation fans,
one wall- mounted unit and one roof- Figure 11-8
mounted unit, which draw air from wall
louvers on the river side of the facility. Movement of air through the room is satisfactory,
and temperatures within the room were acceptable at the time of the inspection. Heating
is provided by a small electric unit heater located in the pump room, controlled by a wall-
mounted thermostat. Both ventilation fans are operational and they exhibited no
excessive vibration or noise. The unit heater appears to be in good working order, and
District operations staff indicated that there are no known problems with the unit.

c. Lighting. Lighting within the pumping station interior is provided by incandescent
fixtures. Lighting levels in the pump room are unsatisfactory, and may be low enough to
potentially pose a safety concern.
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d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the pumping station, adjacent to the pumps. Electrical control and power
equipment were noted to be in satisfactory condition, and no observable corrosion,
accumulation of debris, or other damage.

e. Pumping Equipment. The pumping equipment was installed at the station in stages
between 1971 and 1993. Overall condition of the pumping units is satisfactory, and only
minor corrosion was noted on the pump bases and piping. Maintenance space around
the pumps and piping is satisfactory. Pump vibration data collected by District staff for the
period of November 2002 through April 2003 show acceptable levels of vibration for each
pump, indicating there are no major problems with the bearings within the pumps and
motors.

f. Inlet Screen. Water drawn from the river is screened prior to entering the pump wetwell.
A single FMC “A5A” traveling screen mounted on an exterior platform is used for
screening debris from the water. The unit was not in operation during the site
investigation; however, it appeared to be in good working order. District staff indicated that
they have not experienced any major problems the unit.

g. Potassium Permanganate Storage and Feed. Potassium permanganate is fed to the
LRPS wetwell. The feed system consists of one storage / mixing tank, two transfer
pumps, and two metering pumps. The system is located in a separate potassium
permanganate building located west of the LRPS. The potassium permanganate feed
system is overall in good condition. District staff noted no concerns about the operation of
the system.

B. WATER TREATMENT PLANTS

The District's three water treatment plants (WTPs) in many ways represent the heart of
NKWD’s system. They play a crucial role in providing clean, safe water for the people of
Northern Kentucky. The following portion of Chapter Il provides a description of each
plant and the results of the field inspections and condition assessments.

1. FORT THOMAS TREATMENT PLANT

The Fort Thomas Treatment Plant (FTTP) is the largest of NKWD’s treatment facilities,
with a rated production capacity of 44 mgd, and it represents the primary source of
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finished water for the District. FTTP is a conventional coagulation / settling / filtration plant.
Raw water from the Ohio River is pumped to two presedimentation basins at the plant,
having a combined total capacity of 72 milion gallons (MG). Following the
presedimentation basins, the water is treated by four flocculation / sedimentation basins,
and then filtered through twelve mixed-media filters.

After filtration, finished water flows to one of two clearwells. The original plant clearwell,
beneath the filters, has a capacity of 3 MG. In 1988 a second clearwell was constructed at
the plant, which is a partially-buried prestressed concrete reservoir with a capacity of 3.5
MG.

FTTP has the capability to feed a variety of chemicals including polymer, coagulant, ferric
sulfate, caustic soda, sodium hypochlorite, fluoride, copper sulfate, corrosion inhibitor,
powdered activated carbon, and potassium permanganate.

The original Fort Thomas Treatment Plant was constructed in 1891. However, the
facility's treatment processes initially consisted only of settling of large solids. Disinfection
with chlorine was incorporated into the plant in 1927. In 1936 the Filter House was
constructed with twelve filter beds. In 1994 the fourth flocculation / sedimentation basin
was completed, bringing the plant's treatment capacity to its current 44 mgd. Since then,
major additions at the plant have included the Water Quality Laboratory, a sodium
hypochlorite storage/feed facility, and expansion of the Chemical Building. With
completion of these projects, most of the available land area at the Fort Thomas site is
now occupied.

The FTTP is located on Alexandria Pike (US 27) in the City of Fort Thomas. The
surrounding area is predominately residential, with a few commercial businesses. Figure
11-9 on the following page provides a schematic of the FTTP treatment process.

a. Presedimentation Basins and Rapid Mix. As described above, the FTTP has two
presedimentation basins; the North and South Reservoirs where raw water enters the
plant. Water flows by gravity from either of the two reservoirs to one of two rapid mix
basins located in the Chemical Building. Each rapid mix basin is equipped with a vertical
turbine type rapid mixer. Rapid Mixer No. 1 was constructed in 1936 with the original
flocculation / sedimentation basins, but most recently the mixer was replaced in 1990
according to District records. Rapid Mixer No. 2 was constructed in 1987 when Basin No.
1 was constructed and the equipment was also replaced in 1990.

The rapid mix basins have the following characteristics:
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Rapid Mixer No. 1
Basin Dimensions, ft
Mixer
Distributes Flow to:
Mixer Output, rpm
Ratio
Motor Manufacturer
Motor, hp
Motor, rpm
Volts

Rapid Mixer No. 2
Basin Dimensions, ft
Mixer
Distributes Flow to:
Mixer Output, rpm
Ratio
Motor Manufacturer
Motor, hp
Motor, rpm
Volits
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14’-0" x 14’-0” x 14’-0" (depth)
Lightnin “82 Q 7.5 LHR"
Basins No. 2 and 3

125

14.4:1

Siemens

7.5

1745

460

7-0” x 10'-0” x 11’-6” (depth)
Lightnin “82 Q 7.5 LHR"
Basins No. 1 and 4

155

11.5:1

Siemens

7.5

1745

460

The raw water reservoirs are in good condition, however, District staff stated that the North
Reservoir fills prior to the South Reservoir, which is a symptom of a hydraulic restriction in
the raw water piping.  There is also some concern that accumulated solids in the
reservoirs has reached a point where the actual storage capacity is now limited to an
undesirable degree.

Both Rapid Mixers No. 1 and No. 2 are in good condition. Rapid Mixer No. 1 was
observed to have some very minor corrosion evident, and Rapid Mixer No. 2 had no

noticeable defects. District staff indicated no problems with either of the mixers.

b. Sedimentation Basins.

i. Sedimentation Basin No. 1. Sedimentation Basin No. 1 was constructed in 1987 and is
a conventional treatment type basin with three flocculation zones separated by vertical
wooden baffles walls supported by the basin slab, walls, and intermediate concrete
columns. Each cell is equipped with horizontal paddle type flocculation equipment,
installed in 1987. The paddle shafts are supported by concrete piers. The flocculator
drive assemblies are located above grade to allow for convenient maintenance. Following
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the third flocculation cell is a clarification zone separated from the flocculation zone by a
vertical wooden baffle wall. In the middle of the clarification zone is a center driven sludge
collector rake with corner sweeps. The sedimentation zone has a sloped bottom to a
center hopper to facilitate collection and removal of solids. A walkway leads to a platform
in the center of the basin where the rake drive assembly is located. The rake assembly
was installed during the original construction of the basin in 1987. According to District
records tube settlers were installed in 1987, although the construction drawings do not
indicate tubes were installed at this time.

Basin No. 1 has the following characteristics:

Basin No. 1 Flocculation Cell No. 1

Basin Cell Dimensions, ft 78-0” x 14’-0” x 16™-6” (depth)
Equipment Amwell “R13370DV132H4”"
Ratio 194:1

Motor Manufacturer SEW

Motor, hp 7.5

Motor, rpm 1740

Volts 360

Basin No. 1 Flocculation Cell No. 2

Basin Cell Dimensions, ft 78-0" x 14’-0” x 16'-9” (depth)
Equipment Amwell “R10370DT100L4"
Ratio 203:1

Motor Manufacturer SEW

Motor, hp N/A

Motor, rpm N/A

Volts N/A

Basin No. 1 Flocculation Cell No. 3

Basin Cell Dimensions, ft 78-0" x 14'-8" x 17-0” (depth)
Equipment Amwell “R10370DT100L4"
Ratio 2031
Motor Manufacturer SEW
Motor, hp N/A
Motor, rpm N/A
Volts N/A
Asset Management Program n-17 a
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Clarifier No. 1 Rake

Basin Cell Dimensions, ft 90’-0" x 90’-0” x 18'0" (depth)
Equipment Amwell “R63DLR”

Ratio 66.02:1

Motor Manufacturer Underwriter Labs

Motor, hp 1

Motor, rpm 1725

Volts 460

Basin No. 1 Tube Settlers

Equipment Manufacturer N/A
Material of Construction N/A
Surface Area, sq ft 3,820
Depth, ft 2

All three flocculators and the clarifier rake are in good condition. A minor oil spill was
noted around the drive mechanism for Cell No. 1 Flocculator. However, it was not clear if
this was due to a leak or just a spill during a maintenance procedure. District staff did not
mention any problems with equipment in Basin No. 1. The tube settlers are in
unsatisfactory condition; District staff indicated that pieces of the tubes are found when the
basin is taken down for regularly scheduled maintenance, and deterioration of the tubes
has become more apparent recently. Structurally, the basin is in excellent condition with
no noticeable defects.

ii. Sedimentation Basins No. 2 and No. 3. Basins No. 2 and No. 3 were constructed in
1936 as part of the expansion of FTTP to include filtration. Basins No. 2 and 3 are parallel
conventional treatment type basins with two flocculation zones or cells each that are
separated by horizontal wooden baffles walls supported by the basin slab, walls, and
intermediate concrete columns. Each cell is equipped with horizontal paddle type
flocculation equipment which was last replaced in 1991. The paddle shafts are supported
by concrete piers. The flocculator drive assemblies are located above grade to allow for
convenient maintenance.

Following the second flocculation cells are clarification zones separated from the
flocculation zones by vertical wooden baffle walls. In the middle of the clarification zones
are center driven sludge collector rakes with corner sweeps, one for each basin. The
sedimentation zones have sloped bottoms to center hoppers to facilitate collection and
removal of solids. A walkway leads to a platform in the center of each basin where the
rake drive assemblies are located. The rake assemblies were replaced in 1991. Tube
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settlers were also installed in 1991. Basins No. 2 and 3 have the same equipment
installed.

Basins No. 2 and No. 3 have the following characteristics:

Basin No. 2 and No. 3 Flocculation Cells No. 1

Basin Cell Dimensions, ft
Equipment

Ratio

Motor Manufacturer
Motor, hp

Motor, rpm

Volts

Basin No. 2 and No. 3 Flocculation Cells No.

Basin Cell Dimensions, ft
Equipment Manufacturer
Ratio

Motor Manufacturer
Motor, hp

Motor, rpm

Volts

Clarifier No. 2 and No. 3 Rakes
Basin Cell Dimensions, ft
Equipment Manufacturer
Ratio
Motor Manufacturer
Motor, hp
Motor, rpm
Volts

Basin No. 2 and No. 3 Tube Settlers
Equipment Manufacturer
Material of Construction

Surface Area each basin, sq ft
Depth, ft

84'-6" x 13'-0” x 16’-0” (depth)
SEW-Eurodrive “R107HM213”
115.63:1

Inverter

5

1760

460

2

84’-6" x 17°-0" x 16’-0” (depth)
Amwell “R83LP”"

107.42:1

Inverter

3

1750

460

89'-7" x 89'-7" x 160" (depth)
Amwell “R63DT80N4”
48.65:1

Eurodrive

1

1700

460

Enviropax
ABS
3,820

2

All four flocculators are in satisfactory condition. Minor corrosion was noted on all
equipment in Basins No. 2 and No. 3. The clarifier rakes are in good condition. District
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staff stated that performance of these inner sedimentation basins is noticeably less than
the two outer basins, most likely because the floc formation is not as good.  This is
attributed to the fact there are only two flocculators per basin compared to three
flocculators in the outer basins. Typical operating practice is therefore to use Basins 2 and
3 to treat approximately 40 percent of the total plant flow, with the remaining 60 percent of
the total plant flow directed to Basins 1 and 4.

The tube settlers are in unsatisfactory condition; District staff indicated that pieces of the
tubes are found when the basin is taken down for regularly scheduled maintenance.
There are several places where the tubes are damaged from cleaning and maintenance
and replacement of the tubes will likely be needed within the next few years. Structurally,
the basin is in satisfactory condition with a few locations where concrete is cracked and
reinforcement is exposed.

jii. Sedimentation Basin No. 4. Basin No. 4 was constructed in 1993 and is a conventional
treatment type basin with three flocculation zones that are separated by vertical wooden
baffles walls supported by the basin slab, walls, and intermediate concrete columns. Each
cell is equipped with horizontal paddle type flocculation equipment, originally installed in
1993 with the basin construction. The paddle shafts are supported by concrete piers. The
flocculator drive assemblies are located below grade in line with the paddle shafts in a
separate drywell accessible from above through removable metal grating.

Following the third flocculation cell is a clarification zone separated from the flocculation
zone by a vertical wooden baffle wall. In the middle of the clarification zone is a center
driven sludge collector rake with corner sweeps. The sedimentation zone has a sloped
bottom to a center hopper to facilitate collection and removal of solids. A walkway leads to
a platform in the center of the basin where the rake drive assembly is located. The rake
assembly was installed during the original construction of the basin in 1993. Tube settlers
were also installed during the original construction of the basin in 1993.

Basin No. 4 has the following characteristics:

Basin No. 4 Flocculation Cell No. 1

Basin Cell Dimensions, ft 90'-0" x 14’-0" x 16’-6” (depth)
Equipment Manufacturer DBS “154-2000-095"
Ratio N/A
Motor Manufacturer Baldor
Motor, hp N/A
Motor, rpm N/A
Volts N/A
Asset Management Program 11-20 E
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Basin No. 4 Flocculation Cell No. 2

Basin Cell Dimensions, ft
Equipment Manufacturer
Ratio

Motor Manufacturer
Motor, hp

Motor, rpm

Volts

Basin No. 4 Flocculation Cell No. 3

Basin Cell Dimensions, ft
Equipment Manufacturer
Ratio

Motor Manufacturer
Motor, hp

Motor, rpm

Volts

Clarifier No. 4 Rake
Basin Cell Dimensions, ft
Equipment Manufacturer
Ratio
Design Torque, ft-lbs
Output rpm
Motor Manufacturer
Motor, hp
Motor, rpm
Volts

Basin No. 4 Tube Settlers
Equipment Manufacturer
Material of Construction
Surface Area, sq ft
Depth, ft

1§§L];CI Existing Water System Infrastructure and Programs

90'-0" x 14'-0” x 16’-9” (depth)
DBS “154-2000-095"

N/A

Baldor

N/A

N/A

N/A

90-0" x 14’-8”" x 17°-0” (depth)
DBS “154-2000-095"

N/A

Baldor

N/A

N/A

N/A

90’-0” x 90’-0" x 18'0” (depth)
DBS “DF-42-7"

N/A

35,000

0.035

Baldor

1

1725

460

MRI

Polyvinyl Chloride (PVC)
3,820

2

The three flocculator drive assemblies were visually inspected from above and were noted
to have some minor corrosion on the metal surfaces. The packing around the drives was
leaking slightly in the pit and causing water from the basin to leak into the drywell. The
clarifier rake was also noted to have light corrosion on the exposed metal with some of the

Asset Management Program
May 2004

BLACK & VEATCH

Corperation



Northern#Kentucky
;§g]f1((;t Existing Water System Infrastructure and Programs

paint pealing from the assembly. However, both the flocculators and the rake assembly
are overall in good condition. District staff did not mention any problems with equipment in
Basin No. 4.

The tube settlers in Basin No. 4 are in unsatisfactory condition with more severe
deterioration than the other three basins and several places where the tubes are damaged
from cleaning and maintenance. The
tube settler material appears to have
deteriorated from ultraviolet radiation due
to long-term sunlight exposure. District
staff indicated that pieces of the tubes
are found when the basin is taken down
for regularly scheduled maintenance.
The tube settlers will  require
replacement in the near future. Figure lI-
10 shows an example of the extent of
the damage to the tube settlers.
Structurally, the basin is in good
condition with only a few places where
minor cracking of the concrete was
observed.

Figure 1I-10

c. Filter Building. The Filter Building was constructed in 1936 when the FTTP was
expanded to include filtration. The Filter Building is a block and brick, two story building
with a basement and Clearwell No. 1 located under the building. The interior of the
building is in good shape. Walls are painted or glazed CMU, and locations with offices are
covered in drywall. There are some isolated locations where minor cracking, chipping, or
chalking was observed in portions of the walls. However, no major cracking or differential
settlement was noted in the walls. The exterior of the building is painted brick, and is in
good condition structurally. The brick work was observed to have no noticeable defects,
with no major cracks or missing mortar being noted.

The first floor of the building consists of offices, an operator laboratory, restrooms, and the
filter wings. The filter wings extend from both the North and South side of the first floor.
The wings are constructed of block and brick with glass block windows to allow for natural
light to enter the filter gallery. Weather louvers and ventilation fans are located throughout
the filter wings to allow airflow into the filter gallery which appeared to be in good condition.
The offices, laboratory, and restrooms appeared to be in good condition with no noted
problems. The offices on the first floor are air conditioned with individual units which had
no noted concerns.
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The second floor has undergone many renovations since the original construction and
currently is the location of various offices for NKWD personnel. The offices appeared to
be in good shape with no structural problems or other deficiencies noted. The second
floor temperature is controlled by central heating and air conditioning which seems to be in
good condition.

d. Filters. The Fort Thomas plant has twelve mixed-media gravity filters located in the
Filter Building, which was constructed in 1936. The filters consist of approximately 30
inches of mixed media (anthracite / sand / garnet) with 10 inches of graded support gravel
and vitrified clay tile block underdrains. The filters are equipped with hydraulic surface
wash capability, and are capable of operating in a filter-to-waste mode following
backwashing.

Filters 1-6 were rehabilitated during 1992, with new media installed at that time. Media in
filters 7-12 has been in place since 1981/1982. A filter inspection conducted by Roberts
Services Inc. in January 2000 indicated that essentially all of the garnet media had
migrated out of filters 7-12, and that total media depths for these filters varied significantly.
The report also concluded that additional anthracite should be added to filters 1-6 to
increase total media depths to specified levels, and that there was evidence of mudball
formation/accumulation in many of the filters.

The filters have the following characteristics:

Filters

Number of Units 12

Cell Dimensions, ft x ft 20 x 28
Surface Area each filter, sf 560
Filter Box Depth, ft 10.0
Filters Loading Rate, gpm/sf 4.55

(44 mgd, 12 filters in service)
Filters Loading Rate, gpm/sf 4.96

(44 mgd, 11 filters in service)

Filters No. 1-6 are in good condition. Review of Monthly Operating Reports from 2000 to
the present indicated that each of the filters is performing well with regard to filtered water
turbidity levels. District staff noted that there are no significant differences in media
effective sizes or overall condition of the media in these six filters. It was noted from
review of operating data that run times for both Filter No. 5 and Filter No. 6 were less than
for the remaining filters. The reason for these differences could not be determined,
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however, from the data that is included in the Monthly Operating Reports. Filters No. 7-12
are in satisfactory condition, as they are performing well treatment wise with regard to
filtered water turbidity levels. However, due to the age of the media in these filters and the
physical condition being unknown, their reliability is unknown.

e. Clearwells. Filtered water flows to one of two clearwells, either the 3.0 MG Clearwell
No. 1 underneath the Filter Building, or the 3.5 MG Clearwell No. 2 located outside the
plant. Clearwell No. 1 was constructed in 1936, and Clearwell No. 2 was constructed in
1988. Baffle walls have been added to each clearwell to meet regulations for contact time.
Clearwell No. 1 had baffles added in 1995 and Clearwell No. 2 had baffles installed in
1998. During the site investigation, the clearwells were not taken out of service for
inspection; however, expected overall condition and comments from District staff indicate
that they are in excellent condition.

f. Backwash Equipment. The filters are backwashed using finished water stored in the
Backwash Supply Tank that is located to the west of the South Reservoir. The Backwash
Supply Tank was constructed in 1936 and is a rectangular concrete basin that is mostly
buried with a capacity of approximately 240,000 gallons. Based upon comments from
District staff, the condition of the Backwash Supply Tank is unsatisfactory. Very little
maintenance has been done on the tank over the years, and it is starting to show its age.
Several locations are in need of concrete repair.

Water is pumped to the Backwash Supply Tank from the US 27 Pumping Station and then
flows by gravity to backwash the filters. Previously, the Backwash Supply Tank was filled
using two backwash supply pumps that are located in the basement of the Filter Building.

The Backwash Pumps have the following characteristics:

Backwash Pumps

No. of Units 2
Manufacturer Gorman-Rupp Co. “T10A61-B”
Capacity, gpm 2500
Head, ft N/A
Motor Manufacturer Marathon Electric
Motor, hp 75
Motor, rpm 1780
Volts 208
Asset Management Program 1-24 @
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These two pumps, both installed in 1987, drew water from the 3.0 MG Clearwell No. 1
located under the Filter Building. Currently these pumps are not in use and are in place
solely for backup purposes.

Spent backwash water is sent to Backwash Holding Basin located to the west of the 3.5
MG Clearwell No. 2. The Backwash Holding Basin was constructed in 1987 and is a
square concrete basin with the top slab sitting just above grade. The Backwash Holding
Basin also receives flow from the belt filter press wash. The approximate capacity of this
basin is 680,000 gallons. It is in good condition with no noticeable structural defects.

Water in the Backwash Holding Basin is returned to the head of the plant at the North
Reservoir by two backwash return pumps. The pumps are located in the Sludge Pump
Room directly west of the Backwash Holding Basin between it and the Gravity Thickener.
Both Backwash Return Pumps were installed in 1987. The residuals that settle out in the
Backwash Holding Basin are transferred to the Gravity Thickener by a separate Backwash
Transfer Pump. The Backwash Transfer Pump was also installed in 1987.

The Backwash Return Pumps and Backwash Transfer Pump have the following
characteristics:

Backwash Return Pumps

No. of Units 2

Manufacturer ITT Industries “NSW 5 x5 x 12"
Capacity, gpm 1,200

Head, ft N/A

Motor Manufacturer Baldor

Motor, hp 50

Motor, rpm 1770

Volts 460

Backwash Transfer Pump

No. of Units 1
Manufacturer Allis - Chambers “NSW 6x4x12 LC”
Capacity, gpm 200
Head, ft 25
Motor Manufacturer US Motor
Motor, hp 5
Motor, rpm N/A
Volts 200
Asset Management Program 11-25
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The Backwash Return Pumps and Backwash Transfer Pump are all in satisfactory
condition. A small number of water leaks were noted from pump and valve seals on all
three pumps. Moderate corrosion was noted along the pumps, pump bases, and bearing
housings. Drive shaft guards were inadequate for personnel protection as they were
made from thin gage wire and 2 inch by 4 inch boards. District staff did not indicate any
operational problems with these pumps. Inlet valves on the return pumps are 10 inch
DeZurik manual butterfly valves. Discharge valves on the return pumps are 5 inch Red
Valve Company, Series 33 check valves. The inlet valve on the transfer pump is a 6 inch
DeZurik manual butterfly valve. Discharge valves on the transfer pump are 6 inch DeZurik
manual butterfly valve and a 6 inch Kennedy check valve.

g. Chemical Feed Systems. The chemical feed systems at FTTP consist of coagulant,
ferric sulfate, caustic soda, sodium hypochlorite, fluoride, copper sulfate, corrosion
inhibitor, polymer, powdered activated carbon, and potassium permanganate. The
following section presents equipment characteristics, capacities, and condition
assessments of the chemical feed systems.

i. Chemical Building. The Chemical Building was expanded in 2001 to create a central
location for most chemical feed systems at FTTP. Prior to 2001, chemical feed systems
were located throughout the plant in various locations. The Chemical Building currently
houses the clarion coagulant feed system as well as caustic soda, fluoride, ferric sulfate,
corrosion inhibitor, and copper sulfate. Also located in the Chemical Building are the two
rapid mix basins, a maintenance storage area, offices, and restrooms.

The Chemical Building is a block and brick, single story building. The interior is in
excellent shape. Walls are painted CMU. No cracking, chipping, or chalking was noted
for those portions of the walls that were visible. No cracking or differential settlement was
noted in the walls. The exterior of the building is brick, and is in excellent shape
structurally. The brick work is excellent, with no cracks or missing mortar being noted.

The electrical equipment is located in a separate room inside the building and is in
excellent condition with no observable corrosion, accumulation of debris, or other damage.
Heating, air handling units, ductwork, and air conditioning units in the building appeared to
be in excellent condition. Chemical unloading stations for each chemical are located
outside the building with connections for each storage tank that are in excellent condition.
Each unloading station has its own key and is kept locked at all times. A fire protection
sprinkler system is inside the building which appeared to be in excellent condition.

jii. Sodium Hypochlorite Building. The Sodium Hypochlorite Building is a block and brick,
single story building. The interior of the building is in excellent shape. Walls are painted
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CMU. No cracking, chipping, or chalking was noted for those portions of the walls that
were visible. No cracking or differential settiement was noted in the walls. The exterior of
the building is brick and is in excellent shape structurally. The brick work is excellent with
no cracks or missing mortar being noted. The six bulk storage tanks and transfer pumps
are in a recessed lower level for containment while the metering pumps and day tanks are
in a separate area contained by an approximately 2 foot high wall.

Building temperature is controlled by central heating and air conditioning which, at the time
of the site investigation, kept the room very cool although the outside ambient temperature
was approximately 90°F +. It therefore is considered to be in excellent condition.

The electrical equipment is located in a separate room inside the building and appeared to
be in excellent condition with no observable corrosion, accumulation of debris, or other
damage. A chemical unloading station is located outside the building with connections for
each storage tank that are locked and is in excellent condition. A fire protection sprinkler
system is inside the building which appeared to be in excellent condition.

iii. Copper Building. The Copper Building was the original location of the plant prior to
1936. Currently, it houses the potassium permanganate feed system and the copper
sulfate feed system that can be fed at the reservoirs. It also appeared that various items
and records are stored on the second floor of the building. The Copper Building is a two
story brick building that was constructed in 1891.

The interior of the building is in unsatisfactory shape. Walls are painted brick. It was
noted during the site investigation that there is strong evidence that the building is
experiencing differential settlement due to the cracking apparent in the brick walls. Figure
I-11 shows cracking observed in the
northeast corner of the building. The
exterior of the building is brick which is in
satisfactory condition; however where
cracking was noted in the interior of the
building, similar cracking and missing
mortar was visible on the exterior. Glass
block windows are located on three
sides of the building with ventilation
louvers and fans in the center of the
window. The glass block was in good
condition; however, ventilation in the

Figure 11-11

building was unsatisfactory. At the time

of the site investigation temperatures in
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the building were above 90°F. Lighting levels in the building, notably on the second floor,
were unsatisfactory and it was very difficult to see, potentially causing a safety hazard.

iv. Sodium Hypochlorite Feed and Storage. Sodium hypochiorite is used as the primary
disinfectant and can be fed to both rapid mix basins, the filter influents from all four basins,
and at the inlet to both clearwells. The sodium hypochlorite feed system was put into
operation in 1999. Sodium hypochlorite is stored in the Sodium Hypochlorite Building
which contains six bulk storage tanks, two day tanks, two transfer pumps, and six metering
pumps.

The sodium hypochlorite system has the following characteristics:

Storage Tanks
No. of units 6
Capacity (each), gal 8,670
Day Tanks
No. of units 2
Capacity (each), gal 1,850

Transfer Pumps

No. of units 2

Manufacturer Pump Pro Anst Mag "KM1515-CA”
Capacity N/A

Motor, hp 1.5

Metering Pumps

No. of units 8

Manufacturer W&T “Encore 700 44 Series”
Capacity, gph 77

Motor, hp 1.0

The overall condition of the sodium hypochlorite system is good. The storage and day
tanks are in excellent condition. During the site investigation, only three of the six storage
tanks were in use. Transfer Pump No. 1 was removed and not in service at the time of the
site investigation. Transfer Pump No. 2 appeared to be recently installed or replaced and
is in satisfactory condition, although records did not indicate when it was installed. The
metering pumps are in satisfactory condition. Moderate corrosion was noted on the
pumps and associated piping from past leaks and / or spills. District staff stated that a
common problem with the sodium hypochlorite system is that it continues to air bind and
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needs frequent maintenance procedures performed. The District staff indicated they have
tried a few different venting remedies but none have effectively resolved the problem.

v. Coagulant. The primary coagulant used is an alum-polymer blend (currently General
Chemical “Clar+lon 5055"). It is fed to both rapid mix basins. The coagulant feed system
was installed in 2001 with the construction of the Chemical Building expansion. The
coagulant feed system is located in the main room of the Chemical Building in the
coagulant storage area. The area is a recessed area which contains three bulk storage
tanks, one day tank, two transfer pumps, and five metering pumps.

The coagulant system has the following characteristics:

Storage Tanks
No. of units 3
Capacity (each), gal 9,056
Day Tank
No. of units 1
Capacity, gal 1,132 gal

Transfer Pumps

No. of units 2
Manufacturer Pump Pro Anst Mag “KP326CA”
Capacity, psig 285
Motor, hp 2.0
Metering Pumps
No. of units 5
Manufacturer Milton Roy “231732-18"
Capacity, gph 35.9
Motor, hp 0.75

Overall condition of the coagulant system is good. The storage and day tanks and transfer
pumps are all in excellent condition. The metering pumps are in good condition. Light
corrosion was noted on the pumps and associated piping from past leaks and / or spills.
At the time of the site investigation there was a slight coating of residue on the floor from a
past leak or spill. District staff did not indicate any problems with the coagulant system.

The electrical equipment and controls are located in the hallway of the main room in the
Chemical Building overlooking the clarion coagulant area and appeared to be in excellent
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condition with no observable corrosion or other damage. The chemical unloading station
is located outside the building with labeled connections for the storage tanks and is in
excellent condition.

vi. Caustic Soda. Caustic soda (sodium hydroxide) is used for pH adjustments and can be
fed to both rapid mix basins and to both clearwell inlets. The caustic feed system was put
into operation in 2001 with the construction of the Chemical Building expansion. The
caustic soda system is located in a separate room of the Chemical Building. The areais a
recessed area which contains two bulk storage tanks, one day tank, two transfer pumps,
and five metering pumps.

The caustic soda system has the following characteristics:

Storage Tanks
No. of units 2
Capacity (each), gal 8,810
Day Tank
No. of units 1
Capacity, gal 735 gal
Transfer Pumps
No. of units 2
Manufacturer Pump Pro Anst Mag “KP326CA"
Capacity, psig 285
Motor, hp 2.0
Metering Pumps
No. of units 5
Manufacturer Milton Roy “PPRW212RMH”
Capacity, gph 35.9
Motor, hp 0.75

The overall condition of the caustic soda system is excellent. All of the equipment

associated with caustic soda had no noticeable defects and appeared to be in new
condition. The only item of note was the storage tanks do not have nameplates on them
to indicate capacities. District staff did not indicate any problems with the caustic soda

system.
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The electrical equipment and controls are located in the separate room for caustic soda on
the wall nearest the door and appeared to be in excellent condition with no observable
corrosion or other damage. The chemical unloading station is located outside the building
with labeled connections for the storage tanks and is in excellent condition.

vii. Fluoride. Fluoride (hydrofluorosilicic acid) is fed to both clearwell inlets. The fluoride
system was put into operation in 2001 with the construction of the Chemical Building
expansion. The fluoride system is located in a separate room of the Chemical Building.
The area is a recessed area which contains one bulk storage tank, one day tank, two
transfer pumps, and three metering pumps.

The fluoride system has the following characteristics:

Storage Tank
No. of units 1
Capacity, gal 6,391
Day Tank
No. of units 1
Capacity, gal 255 gal
Transfer Pumps
No. of units 2
Manufacturer Pump Pro Anst Mag “KP326CA”
Capacity, psig 285
Motor, hp 2.0
Metering Pumps
No. of units 3
Manufacturer Milton Roy
Capacity, gph 5.0
Motor, hp N/A

Overall condition of the fluoride system is good. The storage and day tanks and transfer
pumps are in excellent condition. The metering pumps are in good condition. Light
corrosion was noted on the pumps and associated piping from past leaks and / or spills.
The nameplates affixed to the metering pumps are on in a manner such that they are
impossible to read because of the side of the metering pumps they are attached. The
nameplates are on the wall side and there is no access space between the wall and the
pumps. District staff did not indicate any problems with the fluoride system.
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The electrical equipment and controls are located in the separate room for fluoride on the
wall nearest the door and appeared to be in excellent condition with no observable
corrosion or other damage. The chemical unloading station is located outside the building
with labeled connections for the storage tanks and is in excellent condition.

viii. Ferric Sulfate. Ferric sulfate is fed to both rapid mix basins as a coagulant. The ferric
sulfate feed system was put into operation in 2001 with the construction of the Chemical
Building expansion. The ferric sulfate system is located in the main room of the Chemical
Building in the ferric sulfate storage area. The area is a recessed area which contains two
bulk storage tanks, one day tank, two transfer pumps, and three metering pumps.

The ferric sulfate system has the following characteristics:

Storage Tanks
No. of units 2
Capacity (each), gal 6,391
Day Tank
No. of units 1
Capacity, gal 285 gal
Transfer Pumps
No. of units 2
Manufacturer Pump Pro Anst Mag “KP326CA”
Capacity, psig 285
Motor, hp 2.0
Metering Pumps
No. of units 3
Manufacturer Milton Roy
Capacity, gph 11.0
Motor, hp N/A

The overall condition of the ferric sulfate system is good. The storage and day tanks are
in excellent condition. Both transfer pumps are in excellent condition. The metering
pumps are in good condition. Light corrosion was noted on the pumps and associated
piping and valves from past leaks. The nameplates affixed to the metering pumps are on
in a manner such that they are impossible to read because of the side of the metering
pumps they are attached. The nameplates are on the wall side and there is no access
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space between the wall and the pumps. At the time of the site investigation there was a
slight coating of residue on the floor from a past leak or spill. District staff did not indicate
any problems with the ferric sulfate system.

The electrical equipment and controls are located in the hallway of the main room in the
Chemical Building overlooking the ferric sulfate area and appeared to be in excellent
condition with no observable corrosion or other damage. The chemical unloading station
is located outside the building with labeled connections for the storage tanks and is in
excellent condition.

ix. Corrosion Inhibitor. Carus Chemical Company “K-5" is currently used as the corrosion
inhibitor and is fed to both clearwells. The corrosion inhibitor feed system was put into
operation in 2001 with the construction of the Chemical Building expansion. The corrosion
inhibitor system is located in the main room of the Chemical Building in the corrosion
inhibitor storage area. The area is a recessed area which contains one bulk storage tank,
one day tank, two transfer pumps, and three metering pumps.

The corrosion inhibitor system has the following characteristics:

Storage Tank
No. of units 1
Capacity, gal 6,391
Day Tank
No. of units 1
Capacity, gal 105 gal

Transfer Pumps

No. of units 2

Manufacturer Pump Pro Anst Mag “KP326CA”
Capacity, psig 285

Motor, hp 2.0

Metering Pumps

No. of units 3
Manufacturer Milton Roy “231732-8"
Capacity, gph 1.6
Motor, hp 0.5
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The overall condition of the corrosion inhibitor system is good. The storage and day tanks
are in excellent condition. Both transfer pumps are in excellent condition. The metering
pumps are in good condition. Light corrosion was noted on the pumps and associated
piping and valves from past leaks and /or spills. The nameplates affixed to the metering
pumps are on in a manner such that they are difficult to read because of the side of the
metering pumps they are attached. The nameplates are on the containment wall side and
there is no access space between the containment wall and the pumps. District staff did
not indicate any problems with the corrosion inhibitor system.

The electrical equipment and controls are located in the hallway of the main room in the
Chemical Building overlooking the corrosion inhibitor area and appeared to be in excellent
condition with no observable corrosion or other damage. The chemical unloading station
is located outside the building with labeled connections for the storage tanks and is in
excellent condition.

x. Copper Sulfate. There are two copper sulfate feed systems at FTTP. Typical practice
is to feed copper sulfate at both rapid mix basins; this system was put into operation in
2001 with the construction of the Chemical Building expansion. The copper sulfate system
is located in the main room of the Chemical Building in the copper sulfate storage area.
The area contains one batch mixing tank and three metering pumps. Copper sulfate is
delivered and stored in 50 Ibs. bags and dumped into the mixing tank.

The other copper sulfate system is used periodically to feed at the reservoirs. This copper
sulfate feed system is located on the second floor of the Copper Building north of the
North Reservoir. It consists of a feeder and mixer, which the District constructed, and a
mixing tank. Copper sulfate is then fed to the reservoirs by gravity. No capacity or size
information was gathered from this system as all components were inaccessible and no
data about this copper sulfate system is available. This system is not flow paced.

The copper sulfate system in the Chemical Building has the following characteristics:

Batch Mixing Tank
No. of units 1
Capacity, gal 211

Metering Pumps

No. of units 3
Manufacturer Milton Roy “321732-22"
Capacity, gph 17.4
Motor, hp 0.5
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The overall condition of the copper sulfate system in the Chemical Building is excellent.
The mixing tank is in excellent condition. The metering pumps are in excellent condition
with no noticeable signs of corrosion or leaks. The only item of note is that the metering
pumps sit on top of the containment wall. If there were to be a leak in the pumps or
associated piping this leakage would not be contained. District staff did not indicate any
problems with the corrosion inhibitor system.

The electrical equipment and controls are located in the hallway of the main room in the
Chemical Building adjacent to the copper sulfate area and appeared to be in excellent
condition with no observable corrosion or other damage.

xi. Potassium Permanganate. The potassium permanganate feed system at the Fort
Thomas plant is located on the ground floor of the Copper Building. Potassium
permanganate is fed to both reservoirs when the river pumps are operating. The system
was put into operation in 1992. The area is a contained area which includes one batch
mixing tank and two metering pumps. Potassium permanganate is delivered and stored in
storage drums and transported to the mixing tank by eduction. This system is not flow
paced. Potassium permanganate is normally only fed at the Ohio River Pumping Station
No. 1, but can also be fed at the reservoirs by this system.

The potassium permanganate system has the following characteristics:

Batch Mixing Tank

No. of units 1
Capacity, gal 1,750
Metering Pumps
No. of units 2
Manufacturer Milton Roy “YB1M60ALIDD”
Capacity, gph 195
Motor, hp 0.75

The overall condition of the potassium permanganate system is good. All the associated
equipment is in good condition. A residue was noted around the pumps and piping, but it
was difficult to determine if it was potassium permanganate or if was from the copper
sulfate feed system located on the second floor of the building. District staff indicated no
problems with the potassium permanganate system as it is not used that often.
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xii. Powdered Activated Carbon. The powdered activated carbon (PAC) feed system at
Fort Thomas is located in the Carbon Silo adjacent to the Copper Building. It is
periodically fed to both reservoirs. The system was put into operation in 1993. PAC is
delivered and stored in the carbon silo and fed by two metering pumps. This system is not
flow paced.

The only information obtainable about the PAC feed system equipment is that there are
two Warman centrifugal metering pumps, model “B005-MM10”, which were installed in
1993. Capacity data was not readily available due to heavy PAC coating of all surfaces
within the feed area.

xiii. Filter Aid Polymer. The filter aid polymer feed system at the Fort Thomas plant is
located in the basement of the Filter Building. Records indicate that the current polymer
used is Cyanamide “990 N” nonionic. District staff indicated that the filter aid polymer
currently is seldom used. The system was put into operation in 1992. The transfer pump
was replaced in 1996. The area consists of one batch mixing tank, three feed tanks, one
transfer pump, and three metering pumps. Filter aid polymer is delivered and stored in 50
pound bags and manually dumped into the batch mixing tank. This system is not flow
paced.

The filter aid polymer system has the following characteristics:

Batch Mixing Tank

No. of units 1

Capacity, gal 180
Feed Tanks

No. of units 3

Capacity (each), gal 180

Transfer Pump
No. of units 1
Manufacturer Robbins Myers “34T51-5593"

Metering Pumps
No. of units 3

Manufacturer W&T “Series 44-114 M9P”
Capacity, gph 20.8
Motor, hp 0.25
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The overall condition of the filter aid polymer system is satisfactory. The storage tanks
and feed tanks are in good condition. The covers for the feed tanks do not fit securely on
top of the tanks. The transfer pump and feed pumps are in satisfactory condition. Light
corrosion was noted on the pumps and associated piping from past leakage. No
containment provisions were present for the system. District staff indicated no problems
with the filter aid polymer system as it is not used that often.

xiv. Sludge Polymer. The sludge polymer feed system at Fort Thomas is located on the
operating floor of the Sludge Building and is used to feed polymer to the belt filter presses.
The system consists of one batch mixing tank and two metering pumps. The original
system was put in operation in 1991, although the tank was replaced in 1999. Sludge
polymer is delivered and stored in 50 pound bags and manually dumped into the mixing
tank.

The sludge polymer system has the following characteristics:
Batch Mixing Tank
No. of units 1

Capacity, gal 200

Metering Pumps

No. of units 2
Manufacturer W&T “Series 44 125 M2P”
Capacity, gph 208

The overall condition of the sludge polymer system is satisfactory. The mixing tank is in
good condition. The metering pumps are in satisfactory condition. Light corrosion was
noted on the pumps and associated piping from past leak events. Evidence of spills and /
or leaks was observed on the floor. No containment was present for the system. District
staff indicated no problems with the sludge polymer system.

h. Residuals Handling Systems. The residuals handling system at FTTP consists of a
gravity thickener, sludge pumps, supernatant pumps, a dredge for the reservoirs, and belt
filter presses. The following section presents equipment characteristics, capacities, and
condition assessments of the residuals handling system.

i. Sludge Press Building. The Sludge Building is a block and brick, bi-level building. The
upper level consists of the process area where the sludge belt presses are located, a
restroom, janitors closest, assembly / storage area, and a separate enclosed office room.
The lower level consists of the loading area where two dumpsters are located for dried
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sludge loading. The interior of the building is in excellent shape. Walls are painted CMU.
No cracking, chipping, or chalking was noted for those portions of the walls that were
visible. No structural cracking or differential settlement was noted in the walls. The
exterior of the building is brick, and is in excellent shape structurally. The brick work is in
excellent condition, with no cracks or missing mortar being noted. The restroom and
janitors closet were in good condition.

The temperature in the building is controlled by a heating and ventilation unit which moves
air from the outside through various exhaust fans throughout the building. The unit is
controlled by a wall mounted thermostat with a heating or ventilation selector switch.
There are also electric unit heaters and wall mounted space heaters located in the
building. They appeared in good condition, although, the site investigation was in the
middle of the summer so their functionality was not evaluated. The office temperature is
controlled by a separate wall mounted heating and air conditioning unit which is in good
condition.

ii. Sludge Pump Room. The Sludge Pump Room is a cast-in-place concrete below grade
room accessible by a staircase on the southeast side of the facility or an access hatch on
the top slab of the room. The interior of the room is in excellent shape. Walls are cast-in-
place concrete. No cracking, chipping, or chalking was noted for those portions of the
walls that are visible. No structural cracking or differential settlement was noted in the
walls. The exterior of the building is mostly buried, with the top slab being the only visible
section.

The temperature in the building is controlled by a heating and ventilation unit which moves
air drawn from a ventilation louver above the doorway at the bottom of the stairs through
two exhaust fans on the other side of the room. The exhaust fans are controlled by
separate wall mounted thermostats. The exhaust and ventilation system in the room is in
unsatisfactory condition. It is very difficult to open the door to get into the room when the
system is operating because of the draft that is created by the exhaust fans and the single
louver above the door. It appears that there is not sufficient air movement to adequately
ventilate the room. The fans were operating during the site investigation; however the
room temperature was greater than 90° F.

There is also an electric unit heater in the room. It appeared to be in good condition,
although the site investigation was conducted in the middle of the summer so the
functionality was not evaluated.

jii. Gravity Thickener. The gravity thickener basin was constructed in 1987 with the drive
and equipment installed in 1991. It is a square basin with a circular drive and sloped
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bottom to facilitate sludge recovery. The gravity thickener receives flow from the
backwash waste holding basin, the four clarifier basins, sludge dredged from the
reservoirs, and belt filter press filtrate. The thickener is equipped with a fiberglass weir
around the perimeter for supernatant flow. The supernatant is pumped back to the head
of the plant at the reservoirs by two supernatant pumps. Thickened sludge from the
gravity thickener is pumped to the two belt filter presses by two progressing cavity sludge
pumps.

The gravity thickener has the following characteristics:

Gravity Thickener
Basin Cell Dimensions, ft 30'-0" x 30’-0" x 16’-3" (depth)
Equipment Manufacturer Amwell “W28M"
Motor Manufacturer Baldor
Motor, hp 1
Motor, rpm 1725
Volts 460

The gravity thickener is in good condition. Minor corrosion was noted on exposed metal
surfaces but not to a degree that will affect performance. Structurally, the basin appears
to be in excellent condition with no noted deficiencies.

The reservoir dredge currently operating at FTTP was originally installed at MPTP.
However, due to MPTP’s problems in handling sludge, and the fact that the FTTP dredge
was not functioning correctly, the MPTP dredge was moved to FTTP. The dredge
currently installed at FTTP is in satisfactory condition according to District staff. It does
have to monitored fairly closely though, and it is a maintenance issue.

iv. Sludge Pumping Equipment. The Sludge Pump Room at FTTP houses the two
progressing cavity sludge pumps, two vertical centrifugal supernatant pumps, two
backwash return pumps, and one backwash transfer pump. The two sludge pumps pump
thickened sludge from the Gravity Thickener to the belt filter presses. The two
supernatant pumps pump water from the Gravity Thickener back to the head of the plant.
The two backwash return pumps, as described above under the filter backwash equipment
section, return backwash decant water to the head of the plant. The Backwash Transfer
Pump, also described above in the filter backwash equipment section, pumps settled
solids in the Backwash Waste Holding Basin to the Gravity Thickener.

The sludge pumps and supernatant pumps have the following characteristics:
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Sludge Pumps
No. of Units 2
Manufacturer Moyno “1H115G1CDQ”"
Capacity, gpm N/A, Variable Speed
Motor Manufacturer Super E Motor
Motor, hp 20
Motor, rpm 1760
Volts 208

Supernatant Pumps

No. of Units 2

Manufacturer Fairbanks Morse “K3X1-071793"
Capacity, gpm 750

Head, ft N/A

Motor Manufacturer US Motors

Motor, hp 40

Motor, rpm 1775

Volts 206

The sludge pumps are in satisfactory condition. Moderate corrosion was noted along the
pumps and pump bases, in some places somewhat severe. District staff did not indicate
any operational problems with the sludge pumps. Inlet valves on the sludge pumps are 6
inch DeZurik manual plug valves. Discharge valves on the sludge pumps are 6 inch check
valves and 6 inch plug valves. They are at a higher elevation and inaccessible to gather
nameplate data.

The supernatant pumps are in good condition. Light corrosion was noted along the
pumps. District staff did not indicate any operational problems with the supernatant
pumps. Inlet valves on the pumps are 6 inch DeZurik manual butterfly valves. Discharge
valves on the pumps are 6 inch Red Valve Company electric ball valves.

All residuals process piping and associated valves appeared to be in good condition.
Some locations, as noted above, were observed to have some minor leaks, but nothing
constant or that would cause a major concern.

v. Belt Filter Presses. The two belt filter presses at FTTP are located in the Sludge
Building that was constructed in 1991. The presses take the thickened sludge from the
Gravity Thickener, press out the liquid, and then convey the dewatered sludge cake to
dumpsters via two conveyor belts; the dewatered sludge is then periodically hauled to
landfills.
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The belt filter presses have the following characteristics:

Sludge Belt Filter Presses

No. of Units 2

Manufacturer Enviroquip “Series 4 (1.2 meter)”
Hydraulic Loading rate (each), gpm 40 — 180
Capacity (each), Ibs/hr 1700

Inlet Consistency, percent TSS 2.0-8.0

Min. Cake Solids, percent 28.5

Min. Solids Capture, percent 92

Motor Manufacturer SEW Eurodrive
Motor, hp 3

Motor, rpm 1200

Volts 208

The belt filter presses are in excellent condition. No defects of any kind were observed.
District staff indicated that the presses are working extremely well. The two conveyor belts
were observed to be in good condition. At the time of the site investigation the presses
and conveyors were in operation and all equipment seemed to be working as intended.

i. Engine Generator. The Fort Thomas plant also has an engine generator, although, no
information was obtained on the generator. District staff did not mention any operational
or reliability problems with the engine generator and it was assumed to be in good overall
condition.

2. MEMORIAL PARKWAY TREATMENT PLANT

Previously known as the Newport Water Treatment Plant, the Memorial Parkway
Treatment Plant was acquired by the District with the other Newport water system facilities
in 2002. Originally constructed in 1961 as a conventional coagulation / flocculation /
sedimentation facility, MPTP now uses a high-rate ballasted flocculation (ACTIFLO®)
process, which was installed in 1999. Raw water from the on-site presedimentation basins
is pumped to two parallel 7.5 mgd ACTIFLO® process trains and the clarified water then
flows to six granular media filters. The filtered water flows to a 3 million gallon circular
clearwell. Finished water flows from the plant by gravity to the Newport distribution
system. Water can also be pumped from the plant by the Waterworks Road Pumping
Station to feed areas in Fort Thomas.
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The current rated capacity of MPTP is about 10 mgd. However, some components, most
notably the filters and the ACTIFLO® process, have higher capacities. Combined, the six
existing filters have a flow capacity of 22 mgd (assuming that five of the six filters are
operable and in service at a maximum hydraulic loading rate of 5.0 gpm/sq ft).

As its name implies, the Memorial Parkway Treatment Plant is located on Memorial
Parkway in the City of Fort Thomas. The area around the plant is residential. See Figure
11-12 on the following page for a schematic of the treatment process.

a. Presedimentation Basins. As described above, the MPTP has two presedimentation
basins, the North and South Reservoirs, where raw water enters the plant. Piping was
constructed in 1961 to allow raw water to flow directly from the Ohio River Pumping
Station No. 2 to the original rapid mix basin, bypassing the reservoirs. However, normal
operation is for raw water to be pumped to the reservoirs. The settled water flows by
gravity from the two reservoirs to the Raw Water Pumping Station described in the
previous section. From the Raw Water Pumping Station, water is conveyed to the one of
two ACTIFLO® trains. Coagulant is introduced into the pipeline just upstream of the
ACTIFLO®trains using a pumped diffusion-type flash mixing system.

The South Reservoir is currently being used as the only presedimentation basin and is in
good condition. The North Reservoir is currently being used as a sludge and backwash
holding basin. Due to the inability of the Sludge Handling Facility at MPTP to function
correctly, no mechanical dewatering of sludge is currently taking place. The condition of
the North Reservoir is unsatisfactory due to the fact that no sludge is being removed from
the reservoir, which is estimated to be at
approximately 75 to 80% of capacity,
based on comments from District staff.
District staff indicated that the transfer
piping between the two reservoirs is
insufficient and should be replaced.
Currently water flows from the North
Reservoir to the South Reservoir over
the dam between the two when the
water level in the North Reservoir is high
enough. There is a concern that this will
erode the dam over time. Figure 1I-13

shows where water typically overflows Figure II-13

the dam between the reservoirs.
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b. ACTIFLO® System. The ACTIFLO® system was installed in 1999 and consists of

coagulation basins with mixers; injection basins with mixers; maturation basins with
mixers; settling basins with sludge scrappers and lamellar tube modules; sand pumps; and
hydrocyclones. There are two trains each rated 7.5 mgd at a hydraulic loading rate of 30
gpm per square foot in the sedimentation zone. The basins are cleaned out once every
30 to 45 days. District staff indicated that the system is operated to maintain a microsand
inventory of about 100 pounds per million gallons at a 3.5% to 5% concentration. When
the concentration drops below about 4%, makeup microsand is added.

Overall, the Actiflo system is in excellent condition. The system has performed very well
with regard to removal of turbidity. The process can operate at an effluent turbidity of 0.3
NTU if desired; however, typically it is maintained around 1.0 NTU to obtain good filter
performance. The galvanized electrical conduits near the Actiflo discharge were noted to
be degrading. The only other concern is the metal grating above some of the basins and
effluent channels is loose and a potential safety hazard. District staff also noted that the
grating is covered in places with mats to block the cold and wind into the building during
winter months as the effluent channels are open to the outside environment.

i. Coagulation. The coagulation basins are rapid mixing type tanks equipped with vertical
turbine mixers. Coagulant is injected directly into the raw water supply prior to entering the
basins. The chemically-coagulated water enters through pipes located at the base of each
hasin. There is also a 6 inch drain at the bottom of each basin for drainage purposes.

The coagulation basins have the following characteristics:

Coagulation Mixers A and B

Basin Dimensions (each), ft 9'-11" x 9-11" x 14-Q” (depth)
Detention Time @ 7.5 mgd, min 2

Mixer Manufacturer Lightnin “Series 10"

Motor Manufacturer Siemens

Motor, hp 5, with helical gear reducers
Volts 460

The coagulation basins and mixers are in excellent condition. When the coagulation
mixers were taken out of service for routine maintenance in 2003, no problems were
observed and District staff did not indicate any concerns with the basins or mixers.

ii. Injection. Coagulated water flows from the coagulation basins to the injection basins,
where flocculation is initiated through the addition of polymer and microsand from the
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hydrocyclone underflow collection boxes. The injection basins also have a 6 inch drain
that can be used to drain the injection and maturation basins.

The injection basins have the following characteristics:

Injection Mixers A and B

Basin Dimensions (each), ft
Detention Time @ 7.5 mgd, min

Mixer Manufacturer
Motor Manufacturer
Motor, hp

Voits

9-11" x 9'-11” x 14’-0” (depth)

2

Lightnin “Series 10"

Siemens

5, with helical gear reducers and
variable frequency drives

460

The injection basins and mixers are in excellent condition. Early in 2003 the injection
mixers were taken out of service for routine maintenance, no problems were observed.
District staff did not indicate any concerns with the coagulation basins or mixers.

ii. Maturation. Water from the injection basins includes a suspension of microsand
ballasted floc particles. This water enters the maturation basins through an opening at the
bottom of the common wall between the injection and maturation basins. In the maturation
basins, high density flocs form which will settle quickly in the settling basins. The mixers
are vertically mounted and their rotating speed can vary between 45 Hz. and 60 Hz.
adjusted with variable frequency drives for optimum floc formation.

The maturation basins have the following characteristics:

Maturation Mixers A and B

Basin Dimensions (each), ft
Detention Time @ 7.5 mgd, min

Mixer Manufacturer
Ratio

Motor Manufacturer
Motor, hp

Output rpm
Volts

18'-9" x 15’-0” x 14'-0” (depth)

5.7

Lightnin “50607.50”

38.10:1

Siemens

7.5, with helical gear reducers and
variable frequency drives

22.8

460

The maturation basins and mixers are in excellent condition. No problems were observed
and District staff did not indicate any concerns with the maturation basins or mixers.
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iv. Settling. The high-density microsand ballasted flocs from the maturation basins flow
into the settling basins where the ballasted flocs settle to the bottom. The scrapers
continuously rake the sand / sludge slurry towards the collection pits located in the center
of the setting basins. The scrapers transport the slurry to the suction piping for the sand
pumps. The scrapers rotating speed can vary between 30 Hz. and 90 Hz. adjusted with
variable frequency drives for additional operational flexibility. Clarified water flows upward
through lamellar tubes to a series of effluent collection troughs located above the lamellar
tube modules. The collection troughs are provided with adjustable V-notch weirs. The
settling basins also have a 6 inch drain that can be used to drain the basins for inspection
and cleaning of the lamellar tube modules.

The scrapers are equipped with an overload device to protect them from damage due to
excessive torque. The overload devices were originally set to shut off the drive at a torque
of 24,000 ft-Ibs, also known as the cutout torque. An alarm is sounded when the drive unit
reaches 100% of the continuous operating torque or 18,500 ft-lbs. However, these setting
are adjustable, and it was not clear if they had been modified.

The settling basins have the following characteristics:

Settling Scrapers A and B

Basin Dimensions (each), ft 15'-0" x 15’-0" x 14’-0" (depth)
Rise Rate @ 7.5 mgd, gpm/sf 30

Scraper Manufacturer DBS “SF-34-12"

Torque Rating, ft-Ibs 18,500

Motor Manufacturer Inverter Motor

Motor, hp 2.0, with variable frequency drives
Output rpm 22.8

Volts 460

The settling basins and scrapers are in excellent condition. No problems were observed
and District staff did not indicate any concerns with the settling basins or scrapers.

v. Sand Pumps. There are six sand pumps installed at the end of the ACTIFLO® system,
three in each train, which pump the settled sand / sludge slurry from the settling tank to the
hydrocyclones at the beginning of the ACTIFLO® trains. The intake and discharge piping
is 304 stainless steel. The sand pumps are centrifugal rubber lined slurry pumps with V-
belt drives. The impellers and inside pump housings are rubber lined for resistance to the
microsand abrasion. The pumps operate at a constant discharge pressure and are
monitored with a low / high pressure switch at the pump discharge. If the measured
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pressure becomes too high or too low, the PLC stops the pumps and alarms the plant
operator. The pumps require a minimum seal water flow of %2 to 1 gpm at 45 to 50 psi.

The sand pumps have the following characteristics:

Sand Pumps
No. of Units 6
Manufacturer Ingersoll-Dresser (5 units)
Flowserve (1 unit, replaced in 2003)
Model Type R2 % RO 90
Capacity, gpm 120
Discharge pressure, psi 30
Motor Manufacturer Sieman
Motor, hp 7.5
Motor, rpm 1750
Volts 460

The sand pumps are good condition. As noted above, Pump No. 3 in Train A was
replaced in 2003 with a new pump; the other five pumps were rehabilitated in 2001. Some
minor corrosion and leakage was noted on the pump seals and piping. No major
problems were observed and District staff did not indicate any concerns with the units.

vi.  Hydrocyclones. Flow is received from the six sand pumps at the twelve
hydrocyclones, six for each train. The hydrocyclones separate the sand / sludge slurry by
utilizing the force of the feed stream generated by the sand pumps. The hydrocyclone
feed creates a vortex effect that exerts a centrifugal force on the mixture of particles. The
microsand grains are forced to the outer walls of the hydrocyclone. The sludge particles
are discharged out of the hydrocyclone overflow while the microsand is discharged by
gravity out of the underflow. The underflow from each hydrocyclone is collected in a
common collection box and returned to the injection tank.

The hydrocyclones have the following characteristics:

Hydrocyclones
No. of Units 12
Manufacturer Krebs “U4B-10”
Inlet Orifice size, in 1.25
Vortex finder size, in 1.0
Apex size, in 0.75
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The hydrocyclones are in good condition. Some very minor corrosion and leakage was
noted on piping entering the hydrocyclones. No major problems were observed; however,
District staff indicated that pieces of the tubes sometimes clog the hydrocyclones. Kruger
is currently investigating the situation and looking into retrofitting the sedimentation basins

with tubes modules constructed of a different material.

c. Filter Building. The Filter Building was constructed in 1961. The Filter Building is a
block and brick, single story building with a basement. The interior of the building is in
poor shape. Walls are glazed and painted CMU. There are numerous locations where
cracking, chipping, or chalking was observed in portions of the walls and support

columns. Figure 1I-14 shows an
example of this cracking that was
observed in the southwest corner of the
building. It was noted during the site
investigation that there is strong
evidence that the building s
experiencing differential settlement due
to the cracking apparent in the CMU
walls at different location of the building.

The exterior of the building is brick,
which is in unsatisfactory condition. In
the areas where the CMU cracking was

noted in the interior of the building,
similar cracking and missing mortar was
visible on the exterior of the building. At
the southwest wall of the Filter Building,
major cracking was observed. The
interior block wall at this location is a
load bearing member. The cracking
and slipping of the brick was also
noticed on the exterior brick facing of
the Filter Building, as shown in Figure 1I-
15. The brick wall is not load bearing;
however, the cracking/slipping of the
brick will only get worse over time,
potentially leading to collapse of the

Figure 1I-14

Figure lI-15

brick wall in the future. The possible cause is continuous freeze/thaws that are pushing

the brick facing away from the block wall.
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The first floor of the building consists of offices, an operator laboratory, restrooms, and the
filter wing. Windows on the east side of the building are in unsatisfactory condition as
some do not open or are broken and others will fall out if they are opened. The offices,
laboratory, and restrooms appeared to be in satisfactory condition, although all are
showing their age. Temperature control on the first floor is through a central heating /
ventilation system along with portable fans.

tI'lCt Existing Water System Infrastructure and Programs

The basement of the Filter Building houses the filter piping, two chemical feed systems,
the filter backwash blower, air compressors, and hot water boiler. No structural problems
were noted in the basement. The paint on the filter piping and walls is chipping and
peeling. Staff indicated that the hot water boiler is a constant maintenance problem as it
was originally installed in 1961 and needs replacement.

d. Filters. MPTP has six gravity filters located in the Filter Building, constructed in 1961.
The filters originally consisted of dual media (anthracite/sand), Wheeler monolithic
underdrains with porcelain spheres, and graded media support gravel. The media and
underdrain system were removed from Filter No. 1. Filters No. 2 and No. 3 still contain the
original media system. Three filters (Nos. 4, 5, and 6) were rehabilitated in 1996 with new
dual media and Leopold plastic underdrains, with integral media support (IMS) caps and
air scour capabilities. The filters are capable of operating in a filter-to-waste mode after
backwashing.

The filters have the following characteristics:

Filters
Cell Dimensions, ft x ft 255x 24
Surface Area each filter, sf 612
Filter Box Depth, ft 11.33
Filters Loading Rate, gpm/sf 5.00
(22 mgd, 5 filters in service)
Filters Loading Rate, gpm/sf 3.97
(10.5 mgd, 3 filters in service)
Filters Loading Rate, gpm/sf 5.00

(8.8 mgd, 2 filters in service)

Currently only three of the six filters at MPTP are operational, Filters No. 4, 5, and 6.
These three filters were recently restored and are in good condition. Review of Monthly
Operating Reports from 2001 to the present showed that the three operational filters are
performing well with regard to filtered water turbidity levels. Filter No. 1 is completely
inoperable at this time. Filters No. 2 and 3 are not in use right now and would require a
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substantial amount of work to make operational. The pneumatic influent valve on Filter
No. 2 is stuck in the closed position and the pneumatic influent valve on Filter No. 3 is
stuck in the open position. All filter influent valves are the 1961 original valves, and
replacement parts are reportedly no longer available.

e. Clearwell. Filtered water flows to the 3.0 MG clearwell located outside the plant. The
3.0 MG Clearwell was constructed in 1961. The clearwell was constructed with two zones,
an inner and outer. No baffle walls are installed in the clearwell. Two 20 inch lines run out
the west side of the clearwell to the Newport distribution system. They were constructed

in 1961 and are controlled by two
effluent valves which District staff
report have never been exercised, and
therefore functionality of these valves
is unknown. Two additional pipelines
exit the south side of the clearwell and
convey finished water to the
Waterworks Road Pumping Station.

Currently the isolation valve that
directs flow to either the inner or outer
zone is broken and the zones cannot
be isolated. The clearwell cannot be
taken out of service for investigation,
as no provisions are in place to bypass
it and direct flow directly to the
distribution system.

During the site investigation, numerous
locations were noted where concrete
was severely cracking with places
where the wall is chipping and falling
off exposing reinforcement in the wall
as shown in Figures [I-16 and 1I-17.
The top slab of the clearwell was noted
to have similar structural deficiencies.
Also of note is the clearwell does not
have handrails on the access stairs
and guardrails around the top
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perimeter. This is a potential fall hazard and safety concern. The expected condition of
the inside of the clearwell, visual inspection of the outside, and comments from District
staff indicate that the clearwell is in unsatisfactory condition.

f. Backwash Equipment. The filters are backwashed using finished water pumped from
the clearwell by two backwash pumps. The pumps are located in the Backwash Pumping
Station that is located to the east of the Clearwell. The Backwash Pumping Station was
constructed in 1961. Pump No. 1 was installed in 1998, while Pump No. 2 is the original
pump installed in 1961, although it was rehabilitated in 2000.

The Backwash Pumps have the following characteristics:

Backwash Pumps

Manufacturer
Model

Capacity, gpm
Head, ft

Motor Manufacturer
Motor, hp

Motor, rpm

Volts

Pump No.1 Pump No. 2

Ingersoll-Dresser Worthington

N/A 16LA1

9000 9000

45 45

US Motor Ideal Electric
150 125

890 878

460 440

According to District staff, even though each backwash pump is rated 9000 gpm, together
they can only pump approximately 12,000 gpm. Each pump needs to operate to
adequately backwash a filter. An excessive number of water leaks were noted from pump
and valve seals throughout the pumping station.

Pump No. 1 is in good condition.
Moderate corrosion was noted on the
pump, pump base, and piping and
valves. The inlet valve for the pump is a
24 inch Keystone manual butterfly valve.
The discharge valves are a 16 inch
check valve and a 16 inch Pratt manual
butterfly valve.

Pump No. 2 is in unsatisfactory
condition. Heavy to moderate corrosion
was noted on the pump, pump base,
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bearing housings, and piping and valves as shown in Figure [I-18. The inlet valve for the
pump is a 24 inch Keystone manual butterfly valve. The discharge valves are a 16 inch
check valve and a 16 inch Pratt manual butterfly valve. Drive shaft guards were
inadequate for personnel protection as they were made from thin gage wire and 2 inch by
4 inch boards causing a potential safety concern.

g. Backwash Pumping Station. The Backwash Pumping Station was constructed in 1961.
The pumping station is a block and brick, single story building with a concrete basement.
The exterior of the upper portion of the building is brick and is in satisfactory condition.
The basement of the building is concrete and is in satisfactory condition with locations
where minor cracking is evident. However, no evidence was noted of differential
settlement of the building.

A 5-ton Robbins & Myers monorail with hoist is provided for pump, piping, and valve
maintenance. The exterior doors and wall mounted louvers are painted and moderate
corrosion was noted. Lighting in the building was adequate with overhead lighting as well
as wall mounted lights in the basement of the building. Ventilation of the pumping station
is provided by natural ventilation through three windows, two roof gravity vents with
manual dampers, and a single weather louver. During the site investigation, movement of
air through the room was minimal. Heating is provided by a single Sterling electric heater
controlled by a wall-mounted thermostat.

The electrical equipment and switchgear in the pumping station are original equipment
installed in 1961. District staff stated that they need to be replaced with new equipment.

h. Air Wash Blower. The filter blower was installed in 1996 to provide air wash scour
capabilities for the three renovated filters, Filters No. 4, 5, and 6. The blower is located in
the basement of the Filter Building in a separate room in the Northeast corner of the
building.

The blower has the following characteristics:

Filter Blower

No. of Units 1
Manufacturer Hoffman “74105A7”
Capacity, psig 25
Motor Manufacturer Reliance Electric
Motor, hp 100
Motor, rpm 3565
Volits 460
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The filter blower is in excellent condition. No deficiencies were noted during the site
investigation. District staff did not have any concerns about the operation or reliability of
the blower.

i. Chemical Feed Systems. At the time of the site evaluation, the chemical feed systems
employed at MPTP consisted of coagulant, ferric sulfate, caustic soda, gaseous chlorine,
fluoride, copper sulfate, corrosion inhibitor, polymer, and powdered activated carbon.
Subsequently, the District has abandoned the gaseous chlorine storage and feed systems
and replaced them with a “temporary” sodium hypochlorite facility. The following section
presents the equipment characteristics, capacities, and condition assessments of the
chemical feed systems at the time of the site evaluation, and does not include the sodium
hypochlorite equipment.

i. Chemical Building. The Chemical Building was constructed in 1961. The Chemical
Building Chlorine Rooms are block and brick, single story rooms. The interior of the rooms
are in satisfactory shape. Walls are painted CMU. The exterior of the building is brick
which is in unsatisfactory condition. It was noted during the site investigation that there is
strong evidence that the building is experiencing differential settlement due to the cracking
apparent in the CMU walls and exterior
brick walls at different location of the
building. Figure 11-19 shows an example
of the cracking on the west side of the
Chemical Building.

The Chemical Building is a block and
brick structure that is in unsatisfactory
condition. The interior is in
unsatisfactory condition; most walls are
painted CMU while some are unpainted
CMU. It was noted during the site
investigation that there is strong
evidence that the building is
experiencing differential settlement due to the cracking apparent are various locations in
the CMU. The exterior of the building is brick which is in unsatisfactory condition as well.
In the areas where the CMU cracking was noted in the interior of the building, similar
cracking and missing mortar was visible on the exterior.

Figure 1I-19

Located in the upper level of the Chemical Building is a non-functioning bathroom, an
office area that is not in use, and a carbon storage and feed system that is no longer
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used. There are also elevated lime bulk storage tanks that are no longer in use. District
staff informed B&V of safety issues for the upper level platform including broken doors
and unstable support of the platform. It should also be noted that the plant does not
have sufficient area for a 30 day storage supply for most chemicals, as required by Ten
States Standards.

The bottom floor of the Chemical
Building houses raw water piping and
analyzing equipment. Portions of the
raw water piping to the Actiflo system
were observed to be in unsatisfactory
condition.  Figure 1l-20 displays an
example of moderate corrosion present
on the raw water piping. It was noted
that condensation and humidity levels
can become very high in this area, and
pose a threat to the electronic analyzing
equipment and displays. District staff
noted that the floor drains in this area
are clogged and are inoperable.

Figure 11-20

A new boiler was installed in the lower level of the Chemical Building earlier in 2003 to
replace an older unit from 1961 that was inoperable.

The operating level of the Chemical Building contains a truck access area for chemical
delivery. District staff noted that the roadway to this area is difficult for large trucks to
maneuver due to its configuration. The fill piping connections are located in the
chemical delivery area. This piping is not labeled, making it difficult to for delivery
personnel to determine the proper pipe connection the chemical supplier should attach
to. There are several chemical storage and feed systems that are located on the ground
floor level which are no longer in use, some of which still contain residual chemicals. It
is noted that the floor and metal columns show significant deterioration by chemical
contact and structural integrity of the building may be questionable. Several locations
were noted where past chemical spills have dripped into holes in the floor of the
operating level and down to the lower level of the building.

ji. Chlorine. Chlorine was used as the primary disinfectant at the Memorial Parkway
Treatment Plant at the time of the site evaluation. This section describes the gaseous
chlorine equipment and systems as they existed at that time. As described below, the
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District has subsequently installed a sodium hypochlorite system for disinfection, and the
chlorine system is no longer used.

Chlorine was fed to the filter influent following the ACTIFLO® system and to the finished
water clearwell inlet. The gaseous chorine system was put into operation in 1992. The
chlorine storage cylinder tanks were stored in a separate room of the Chemical Building
from the chlorine feeders. The chlorine feed system consists of scales for the storage
tanks, two chlorine feeders, and associated piping.

The chlorine system has the following characteristics:

Storage Cylinders on scales

No. of units 4
Feeders
No. of units 2
Manufacturer Wallace & Tiernan “V-notch”
Capacity (each), Ib/day 300 (feeder No. 1)

400 (feeder No. 2)

The chlorine feed system as it existed at the time of the site investigation was overall in
satisfactory condition. While the two feeders were rebuilt in 2001 and are equipped with
500 pound per day rotometers, plant staff report that neither feeder could operate at full
500 pounds per day capacity. The storage area has room for three additional tanks to be
stored off of the scales along with the two tanks on each scale. The chlorine system was
not flow paced, the feeders are manually set.

The District has replaced the gaseous chlorine system with a sodium hypochlorite feed
system housed in the basement of the Chemical Building. At the time of the site
investigation, the sodium hypochlorite system only consisted of five empty 1,100 gallon
storage tanks. Once the sodium hypochlorite system is on-line, it will be able to feed to
the injection basins, filter influents, and combined filter effluent to the clearwell.

iii. Ferric Sulfate. Ferric sulfate is fed to the ACTIFLO® system influent as the primary
coagulant. The ferric sulfate feed system was put into operation in 1961 although various
pieces of equipment have been replaced since. Most recently, the day tank and metering
pump were installed in 2003. The ferric sulfate system is located in the main room of the
Chemical Building in the ferric sulfate storage area. The area is a contained area which
contains one day tank and one metering pump. An elevated bulk storage tank is located
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above the main room in the Chemical Building, and is not contained. Ferric sulfate is
transferred from the bulk tank to the day tank by gravity.

The ferric sulfate system has the following characteristics:

Storage Tank

No. of units 1

Capacity, gal 6,000 (approximately)
Day Tank

No. of units 1

Capacity, gal 1,000 (approximately)

Metering Pump

No. of units 1

Manufacturer Wallace & Tiernan “Series 44"
Capacity, mL/min 2,000 (approximately)

Motor Manufacturer Reliance Electric

Motor, hp 0.5

Volts 90

The overall condition of the ferric sulfate system is satisfactory. The day tank is in
excellent condition. The bulk storage tank is in unsatisfactory condition based upon the
fact that the tank is elevated with no containment, and B&V and District staff noticed
evidence of rusting at the bottom of this tank. The metering pump is in satisfactory
condition. The metering pump appeared to be a refurbished unit from another application.
No redundant metering pump is in place at this time. Moderate corrosion was noted on
the pumps and associated piping and valves from past leaks and or spills. There was also
evidence of spills and / or leaks on the floor in the area. The ferric sulfate system is not
flow paced.

Four old LMI Milton Roy metering pumps are still installed in the area from the old ferric
sulfate feed system as well as the old day tank. Capacity of these old metering pumps is
25 gpd at 30 psig. However, District staff noted that these units would most likely not work
if they were placed in service and should be removed from the area.

iv. Polyaluminum Chloride Coagulant. Polyaluminum chloride coagulant is used as the
secondary coagulant at MPTP. The polyaluminum chloride system was placed into
operation in 1994, although the metering pump was replaced in 2003. The coagulant
system is located in the main room of the Chemical Building in the polyaluminum chloride
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coagulant storage area. The area is a contained area which contains one storage tank
and one metering pump.

The polyaluminum chloride system has the following characteristics:

Storage Tank
No. of units 1
Capacity, gal 2,000 (approximately)

Metering Pump

No. of units 1

Manufacturer W&T “Series 44 — 125 M9P”
Capacity, mL/min 2,000 (approximately)
Motor Manufacturer Reliance Electric

The overall condition of the polyaluminum chloride coagulant system is satisfactory. The
storage tank is in unsatisfactory condition based because it is not adequately sized to
handle a full chemical delivery. Currently, the District is paying for full shipments of
polyaluminum chloride, even though the tank can only hold about half of a full shipment
volume. The metering pump is in satisfactory condition and appeared to be a refurbished
unit from another application. No redundant unit is in place for the metering pump at this
time. Moderate corrosion was noted on the pump and associated piping and valves from
past leaks and or spills. There was also evidence of spills and / or leaks on the floor in the
area. The polyaluminum chloride coagulant system is not flow paced.

Four old LMI Milton Roy metering pumps are still in the area from the old coagulant feed
system. Capacity of these metering pumps is 108 gpd, at 50 psig. However, District staff
noted that these units would most likely not work if they were placed in service and should
be removed from the area.

v. Copper Sulfate. Copper sulfate is fed to the reservoir inlet on an as-needed basis for
algae control. The copper sulfate system was placed into operation in 1999, although the
metering pump was rebuilt in 2003. The copper sulfate system is located in the main room
of the Chemical Building adjacent to the polyaluminum chloride coagulant storage area.
The area is not contained and consists of one storage / mixing tank and one metering
pump. District staff indicated that copper sulfate is typically batched at 50 gallons of water
per 50 pounds of copper sulfate.

The copper sulfate system has the following characteristics:
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Storage / Mixing Tank
No. of units 1
Capacity, gal 200 (approximately)

Metering Pump

No. of units 1

Manufacturer Wallace & Tiernan “Series 44 — 118"
Capacity, mL/min 500 (approximately)

Motor Manufacturer Dayton Electric

Motor, hp 0.25

Volts N/A

The overall condition of the copper sulfate system is satisfactory. The storage tank is in
good condition although no containment is present for the tank. The metering pump is in
satisfactory condition. The metering pump appeared to be a refurbished unit from another
application as the nameplate had a date of 1987. However, District records indicated that
it was placed in service in for this application in 1999. No redundant unit is in place for the
metering pump at this time. Moderate corrosion was noted on the pumps and associated
piping and valves from past leaks and / or spills. The metering pump sits on top of plastic
grating that is used as a shelf. The copper sulfate system is not flow paced.

vi. Caustic Soda. The caustic soda (sodium hydroxide) system was placed into operation
in 1999, although the metering pumps were rebuilt in 2003. Caustic soda can be fed both
prefiltration and postfiltration. The caustic soda system is located in the main room of the
Chemical Building in the caustic soda storage area. The area is a contained area which
contains three storage tanks and four metering pumps. However, the metering pumps are
not located inside the containment area.

The caustic soda system has the following characteristics:

Storage Tanks
No. of units 3
Capacity (each), gal 2,000 (approximately)

Metering Pumps

No. of units 4
Manufacturer LMI Milton Roy “C731-26"
Capacity, gph 8.0 (Pumps No. 2-4)
9.0 (Pump No. 1)
Motor Manufacturer N/A
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The overall condition of the caustic soda system is good. The storage tanks are in
excellent condition. The metering pumps are in good condition. Light corrosion was noted
on the pumps and associated piping and valves from past leaks and or spills. There was
also evidence of spills and / or leaks on the floor in the area. No containment was present
for the metering pumps. The caustic soda system is not flow paced.

vii, Powdered Activated Carbon. The powdered activated carbon system was placed into
operation in 2003 and had not been used yet at the time of the site investigation. The
PAC system is located in the main room of the Chemical Building in the PAC storage area.
The area is a contained area which contains the storage / mixing tank and one metering

pump.

The powdered activated carbon system has the following characteristics:

Storage / Mixing Tank
No. of units 1
Capacity, gal 500 (approximately)

Metering Pump

No. of units 1

Manufacturer Wallace & Tiernan “214-M1P”
Capacity, mL/min 1200 (approximately)

Motor Manufacturer Magmetek Electric

Motor, hp 0.25

Volts 90

The overall condition of the powdered activated carbon system is excellent. The storage
tanks are in excellent condition. The metering pump is in excellent condition, although
there is no back-up metering pump in place for redundancy. As stated above, at the time
of the site investigation, the PAC system had not been operated. The PAC system is not
flow paced.

It should be noted that although the PAC system components are collectively considered
to be in excellent condition, the environment in the PAC area does represent a potential
explosion hazard, due to the nature of PAC dust particles.

viii. Corrosion Inhibitor. Carus Chemical Company “K-5" is currently used as the corrosion
inhibitor. The system was placed into operation in 1994, although the metering pump was
recently rebuilt in 2003. The corrosion inhibitor system is located in the basement of the
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Filter Building near the South staircase. The system is not contained and consists of the
storage / mixing tank and one metering pump.

The corrosion inhibitor system has the following characteristics:

Storage / Mixing Tank
No. of units 1
Capacity, gal 100 (approximately)

Metering Pump

No. of units 1
Manufacturer LMI Milton Roy “B911-91FS”
Capacity, gph 1.60

The overall condition of the corrosion inhibitor system is good. All equipment associated
with the system is in good condition. Light corrosion was noted on the associated piping
and valves. There is no containment for this system and no back-up metering pump in
place for redundancy. The corrosion inhibitor system is not flow paced.

ix. Fluoride. The fluoride system was placed into operation in 1961, although pieces of
equipment have been replaced since. The fluoride system is located in the basement of
the Filter Building near the North staircase. The system is not contained and consists of a
storage tank located outside, a day tank, one transfer pump, and one metering pump. The
storage tank located outside was installed in 1989. The day tank and metering pump were
replaced in 2003, and the transfer pump was last replaced in 1998.

The fluoride system has the following characteristics:

Storage Tank
No. of units 1
Capacity, gal 6,457
Day Tank
No. of units 1
Capacity, gal 100 (approximately)

Transfer Pump

No. of units 1
Manufacturer ARO
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Metering Pump

No. of units 1
Manufacturer LMI Milton Roy “B911-91FS”
Capacity, gph 1.60

The overall condition of the fluoride system is satisfactory. The storage tank is in
unsatisfactory condition due to the location of it outside with no protection from the
environment and the light corrosion noted on some of the connections. The day tank is in
good condition, although there is evidence of past spills around the tank and deteriorate of
the concrete floor is evident. The transfer pump is in satisfactory condition, although very
litle information was available about it. District staff did not mention any operational
concerns about the transfer pump. The metering pump is in good condition. There is no
containment for this system and no back-up metering pump in place for redundancy. The
fluoride system is not flow paced.

x. ACTIFLO® Polymer. The ACTIFLO® polymer system was installed with the ACTIFLO®
system in 1999. Currently the District is feeding dry polymer (LT228) but is in the process
of changing to a liquid polymer. Preliminary testing performed by the District indicates that
the currently 0.40 mg/L dry polymer dosage can be reduced to about 0.25 to 0.30 mg/L
with liquid polymer. Currently, the ACTIFLO® dry polymer system consists of a mixing
tank and mixers, three metering pumps, two of which are in service and one standby, and
associated valves and piping.

The ACTIFLO® polymer system has the following characteristics:

Mixing / Feeder Tank
No. of units 1
Manufacturer Pro Minent “AT-400/96-SANSI”
Capacity, gph 100

Metering Pumps

No. of units 3 (2 service, 1 standby)
Manufacturer SEW-Eurodrive-Moyno “RX611P56”
Capacity, gph 190

Motor Manufacturer Warner Electric

Motor, hp 0.75

Volts 90

The overall condition of the ACTIFLO® polymer system is good. The mixing / feeder tank
is in excellent condition. The three metering pumps are all in good condition. Minor
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corrosion was noted on the pumps and pipe connections. District staff indicated that when
the conversion is made to liquid polymer, one of the three metering pumps will be taken
out of service. The ACTIFLO® polymer system is flow paced.

xi. Sludge Polymer. The sludge polymer system was installed when the Sludge Handling
Building was constructed in 1997. Currently, the District does not use the Sludge Handling
Building at all, and therefore is not using the sludge polymer system. The sludge polymer
system consists of one metering pump, storage drums, and associated valves and piping.

The sludge polymer system has the following characteristics:

Metering Pump

No. of units 1

Manufacturer LMI Milton Roy “CP31-20PB”
Capacity, gph 9

Motor Manufacturer Baldor

Motor, hp 0.33

Volts 115-208/230

The overall condition of the sludge polymer system is excellent due to the fact that is has
hardly been used. The metering pump is in excellent condition. The metering pumps
draw polymer directly from 50 gallons drums located next to the wall mounted metering
pump. Also in the area at the time of the site investigation were two spare polymer
metering pumps. District staff was not aware of the purpose of these spare units.

j. Residuals Handling Systems. The residuals handling system at MPTP is currently
inoperable due to problems in the Sludge Handling Building. The Sludge Handling
Building was constructed in 1997. During initial startup, the influent sludge had a relatively
low solids concentration with a high viscosity and the facility operated as intended.
However, after a few weeks as sludge solids percentages increased and viscosity
decreased, problems began to occur with the processing of the sludge, and dewatering
was therefore discontinued. All treatment process residual flows, including filter backwash
water and ACTIFLO® residuals, are therefore currently being discharged into the North
Reservoir.

The Sludge Handling Building consists of one 2 meter belt filter press located above a
below-grade 200,000 gallon sludge holding tank. As designed, residuals from the
ACTIFLO® process flow by gravity to the holding tank. The tank is rectangular with a
moderately sloped floor designed to facilitate movement of settled solids to a single
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collection point from which the sludge is intended to be pumped by two vertical turbine
pumps up to the belt filter press on the operating floor.

When the facility was initially operated, District staff noticed that as the higher
percentage solids (i.e., thicker) sludge collected in the holding tank it would not flow
properly to the collection point. The sludge “mounded” in areas surrounding the tank
influent pipe and did not flow to the press feed pumps. The slope of the floor is
apparently not adequate to allow the thicker sludge to flow to the collection point. In
addition, the sludge is of such low viscosity that the press feed pumps have difficulty
pumping it to the belt filter press. Currently, the holding tank is full of unprocessed
sludge, which will require removal by other means before operation of the facility may be
resumed, due to this material having dried and solidified.

The residuals handling system has the following characteristics:

Belt Filter Press

No. of Units 1

Manufacturer Ashbrook “Klampress 2 meter”
Sludge Pumps

No. of Units 2

Manufacturer Seepex “Size 70"

Capacity, gpm 40-250

Motor Manufacturer SEW-Eurodrive

Motor, hp 10.7

Motor, rpm 1740

Volts 460

The belt filter press is in excellent condition. No defects of any kind were observed. The
press has less than approximately 100 hours of operation time due to the other problems
that exist with the facility. The press is a “top of the line” make and model and should
perform well if the other problems in the facility are remedied. No Operations &
Maintenance manuals were available for the press at the time of the site investigation, so
the only information obtainable was that which was on the nameplate.

The conveyor belt was observed to be in excellent condition. However, District staff stated
that there is a problem in the truck loading station where the conveyor discharges the
pressed sludge into the dumpster. The roof is apparently too low for a dumpster loading
truck to back into the loading station and raise its boom to lift a dumpster. Therefore, to
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either remove a full dumpster or place an empty dumpster under the conveyor, an
alternative means is necessary.

The sludge transfer pumps are inoperable due to the fact that they are vertical turbine type
pumping units and are not appropriate for the intended application. This is a major
contributing factor to the sludge processing facility not being operable. As stated above,
the pumps simply can not pump sludge to the belt press from the Sludge Holding Basin
located below the building.

The reservoir dredge on site was originally installed at the Fort Thomas plant, but it was
moved to MPTP when the Memorial Parkway dredge was moved to FTTP. The dredge is
not currently in service and District staff indicated that it is inoperable at this time. The
dredge has been partially disassembled.

The Sludge Handling Building is a block, bi-level building above-grade, with the Sludge
Holding Basin underneath the building. The upper level consists of a storage area that
was locked at the time of the site investigation. The lower level consists of the sludge belt
filter press, an electrical room, a laboratory area, a restroom, and janitors closest. The
interior of the building is in excellent shape. Walls are painted CMU. No cracking,
chipping, or chalking was noted for those portions of the walls that were visible. No
cracking or differential settlement was noted in the walls. The exterior of the building is
concrete block, and is in excellent shape structurally. The block work is in excellent
condition, with no cracks or missing mortar being noted. The restroom and janitors closest
were in good condition. The laboratory area was locked at the time of the inspection.
District staff stated that the electrical system is inadequate to serve both the lab and the
sludge facility at the same time.

k. Engine Generator. The engine generator at MPTP was installed in 1986 and serves as
backup electric supply to the Filter Building, Chemical Building, Backwash Pumping
Station, and the Raw Water Pumping Station. However, it does not supply the ACTIFLO®
system. The generator is a Caterpillar, 3013 KVA, 250 kW generator. It is in satisfactory
physical condition, but because it cannot power the ACTIFLO® system, the overall
condition is unsatisfactory because the plant can not treat water without the ACTIFLO®
system.

|. Compressed Air System. The compressed air system is used to power pneumatically
actuated valves in the Filter Building. The compressed air system consists of two air
compressors, two air tanks, and the associated valves and piping in the building. The air
compressors are manufactured by Ingersoll-Rand and each has a tank attached to it.
However, one of the tanks is cracked and is inoperable, but both compressors still
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function. Therefore the air compressors themselves are in satisfactory condition; however
one air tank is in need of repair or replacement.

3. TAYLOR MILL TREATMENT PLANT

Although smaller in capacity than the FTTP (10 mgd), the Taylor Mill Treatment Plant
(TMTP) nonetheless plays an important roll in the District's operations. The plant is
similar to FTTP, being a conventional coagulation / settling / filtration plant. Source water
for TMTP is the Licking River. Raw water is pumped to a single rapid mix chamber and
then flows to one of two parallel flocculation / sedimentation basin trains. Following
sedimentation, water is filtered by eight granular activated carbon media filters, and then
flows to a below-grade concrete clearwell. Chemicals fed at TMTP include ferric sulfate,
sodium hypochlorite, coagulant, corrosion inhibitor, fluoride, sodium bisulfite, caustic soda,
polymer, copper sulfate, and powdered activated carbon.

In addition to the treatment processes, TMTP serves as a critical pumping facility for
NKWD, taking water produced at both Taylor Mill and Fort Thomas (which flows by gravity
to TMTP) and transferring it to the distribution system. Further discussion of the Taylor
Mill pumping facilities is provided in the following section of this chapter.

Similar to FTTP, the Taylor Mill plant is located in a residential area and is adjacent to an
elementary school. There is very little unoccupied land area at the plant site. The facility
is located on Grand Avenue in the City of Taylor Mill. See Figure II-21 on the following
page for a schematic of the TMTP treatment process.

a. Rapid Mix Basin. The Taylor Mill plant receives raw water pumped directly from the
Licking River Pumping Station to the rapid mix basin located between the two flocculation /
sedimentation basins. The rapid mix basin is equipped with a vertical turbine type mixer.
The rapid mix basin was originally constructed in 1953 with the original North flocculation /
sedimentation basin. According to District records, the mixer was last replaced in 1989.

The rapid mix basin has the following characteristics:

Rapid Mixer
Basin Dimensions, ft 4'-6" x 4-6" x 6'-0” (depth)
Mixer Manufacturer Lightnin
Motor Manufacturer Siemens
Motor, hp 3.0
Motor, rpm 1730
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The rapid mix basin is in satisfactory condition. Moderate corrosion was noted on the
base plates, supports, and bolts around the mixer. This is most likely due to the rapid mix
basin being located outside and unprotected from the environment. District staff reported
no problems with the operation of the rapid mixer.

b. North and South Sedimentation Basins. The North Sedimentation Basin was
constructed in 1953 and the South Sedimentation Basin in 1960. They are conventional
treatment type basins with four flocculation zones or cells each that are separated by
concrete divider walls. Each cell is equipped with a vertical turbine type flocculator that
was replaced in 2003. Following the fourth flocculation cells water flows to the center of
the sedimentation zones and then upward through tube settlers. In the middle of the
clarification zones are center driven sludge collector rakes with corner sweeps. The
sedimentation zones have sloped bottoms to center hoppers to facilitate collection and
removal of solids. Walkways lead to platforms in the center of the basins where the rake
drive assemblies are located. Rake assemblies and tube settlers were replaced in 1997.

The North and South Sedimentation Basins have the following characteristics:

North and South Basins Flocculators
Cell No. 1 Dimensions, ft
Cell No. 2 Dimensions, ft
Cell No. 3 Dimensions, ft
Cell No. 4 Dimensions, ft
Equipment Manufacturer

140" x 18-7" x 17-2" (depth)
140" x 11-9” x 16'10” (depth)
140" x 13-9” x 16'-6" (depth)
140" x 167" x 16™-2" (depth)
Lightnin “Series 10, LFD4501CMX"

Ratio 87.5:1
Motor Manufacturer Baldor
Motor, hp 1.0
Motor, rpm 1725
Volts 460

North and South Clarifiers Rakes

Basins Cell Dimensions (each), ft

Equipment Manufacturer
Ratio

Motor Manufacturer
Motor, hp

Motor, rpm

Volts

Asset Management Program
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Eimco “C30HT”

57.0:1

US Electric Motor

5.0
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North and South Basins Tube Settlers
Surface Area (per basin), sq ft 1,750 (approximately)
Depth, ft 2

All the flocculators are in excellent condition, as they were replaced recently or were in the
process of being replaced at the time of the site investigation. Minor corrosion was noted
on the flocculator base plates in all cells. The clarifier rakes are in good condition. Light
corrosion was noted on exposed metal
surfaces and the bolts. Paint was
peeling from the drive assemblies. The
tube settlers are in good condition,
although District staff indicated that
pieces of the tubes are found when the
basins are taken down for regularly
scheduled maintenance.  There are
several places where the tubes are
damaged from cleaning and
maintenance. Figure 1I-22 shows the
submerged tubes and examples of
locations which are damaged.

SR
Figure 11-22

Structurally, the basins are in
unsatisfactory  condition. Numerous
locations were noted, as shown in Figure
I1-23, where water was leaking through the
walls of the basins. District staff indicated
that they are currently evaluating the
structural integrity of the basins in a
separate investigation.

c. Filter Building. The Filter Building was
constructed in 1953, when the TMTP was
constructed. The Filter Building is a block
and brick, three story building with a
basement and clearwell located under the
building. The interior of the building is in
good shape. Most walls are glazed CMU. There are some isolated locations where minor
cracking, chipping, or chalking was observed in portions of the walls. However, no major
cracking or differential settlement was noted in the walls. The exterior of the building is

igure Il-2 7
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brick, and is in good shape structurally. The brick work was observed to have no
noticeable defects, with no major cracks or missing mortar being noted.

The first and second floors of the building consist of offices, an operator laboratory,
restrooms, and the filter wings. The filter wings are constructed of block and brick with
skylights to allow for natural light to enter the filter gallery. Weather louvers and ventilation
fans are located throughout the filter wings to allow airflow into the filter gallery which
appeared to be in good condition. The offices, laboratory, and restrooms appeared to be
in good condition with no noted problems.

The third floor has undergone many renovations since the original construction and
currently serves as a storage area. Prior to the construction of the Chemical Building in
1998, the third floor stored most of the chemical feed systems. Some evidence was noted
of past chemical spills by minor deterioration of the concrete floor.

The basement of the building houses the majority of piping within the plant. The filter
gallery was visually inspected and appeared to be in good condition. The raw water main
to the rapid mix basin, filter to waste piping, and the line from FTTP to the clearwell are
were all determined to be in good condition.

d. Filters. TMTP has eight gravity filters located in the Filter Building. Four filters were
constructed with the original plant in 1953 and four more were added when the plant was
expanded in 1960. The filters were rehabilitated in 2001 when granular activated carbon
media was installed. Each filter is equipped with GAC and fine sand media with a Leopold
plastic underdrain system with IMS caps and provisions for air scouring. Backwash
collection troughs have been retrofitted with baffles to permit simultaneous air/water
backwashing and minimize loss of GAC media during backwashing. The filters are
capable of operating in a filter to waste mode after backwashing.

The filters have the following characteristics:

Filters
Number of Units 8
Cell Dimensions, ft x ft 18 x 15
Surface Area each filter, sf 270
Filter Box Depth, ft 5.75
Filters Loading Rate, gpm/sf 3.21
(10 mgd, 8 filters in service)
Filters Loading Rate, gpm/sf 3.67
(10 mgd, 7 filters in service)
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Each of the eight filters is in good condition. Review of Monthly Operating Reports from
2000 to the present showed that each of the eight filters is performing well with regard to
filtered water turbidity levels. District staff noted that there are no significant differences in
media effective sizes or overall condition of the media in the eight filters. District records
indicate that typically only five of the eight filters are used at a time, based upon demand.

e. Clearwell. Filtered water flows to the 1.0 MG clearwell located underneath the Filter
Building. The Clearwell was constructed in 4 different zones. Two of the zones were
constructed with the original construction of the plant in 1953. When the plant was
expanded in 1960, two additional zones were added. In 1997, baffle walls were
constructed to facilitate compliance with requirements for disinfectant contact time.
Treated water from FTTP flows by gravity to the Taylor Mill plant and is mixed in one of the
four zones in the Clearwell with treated water from TMTP and then pumped to the
distribution system. The clearwell was not taken out of service for investigation; however,
expected overall condition and comments from District staff indicate that it is in good
condition.

f. Backwash Equipment. The filters are backwashed using finished water from the
Clearwell using a backwash pump or more typically, directly from the distribution system.
The Backwash Pump was replaced in 2003.

The Backwash Pump has the following characteristics:

Backwash Pump

No. of Units 1

Manufacturer Cascade “12MFCA”
Capacity, gpm 4500

Motor Manufacturer Fairbanks Morse Motor
Motor, hp 75

Motor, rpm 1755

Volts 416

The backwash pump was in excellent condition (new 2003). Light corrosion was noted on
the discharge Chapman 16 inch check valve. A manual 16 inch gate valve is also located
on the discharge side of the pump. At the time of the site investigation, District staff did
not have any specific comments or concerns about the new backwash pump.

Spent backwash water discharges to the Backwash Holding Basin located underneath the
Sludge Handling Building. The Backwash Holding Basin was constructed in 1989 andis a
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below grade cast-in-place concrete basin. The basin also receives decant flows from the
two adjacent sludge storage tanks. The Backwash Holding Basin is in good condition with
no noticeable structural defects and no noted concerns.

g. Air Wash Blower. The filter blower was installed in 2000 to provide air wash scour
capabilities for the filters. The blower is located in the basement of the Filter Building
enclosed with heavy plastic covering for noise reduction.

The blower has the following characteristics:

Filter Blower
No. of Units 1
Manufacturer United Blower Inc. “4513-DVOF/W”
Load 6.0

The blower is in excellent condition; no deficiencies were noted during the site
investigation and District staff did not have any concerns about the operation or reliability
of the blower.

h. Chemical Feed Systems. Chemical feed systems at TMTP consist of ferric sulfate,
sodium hypochilorite, coagulant, corrosion inhibitor, fluoride, sodium bisulfite, caustic soda,
polymer, copper sulfate, and powdered activated carbon. This section presents
equipment characteristics and condition assessments of the chemical feed systems.

i. Chemical Building. The Chemical Building was constructed in 1998 to create a central
location for the chemical feed systems at TMTP. Prior to 1998, chemical feed systems
were located throughout the plant in various locations, including areas on the second floor
above the building’s electrical systems. The Chemical Building is a block and brick, single
story building. The interior of the building is in excellent shape. Walls are painted CMU.
No cracking, chipping, or chalking was noted for those portions of the walls that were
visible. No cracking or differential settlement was noted in the walls. The exterior of the
building is brick, and is in excellent shape structurally. The brick work is excellent, with no
cracks or missing mortar being noted.

The electrical equipment is located in a separate electrical room inside the building and
appeared to be in excellent condition with no observable corrosion, accumulation of
debris, or other damage. Heating, air handling units, ductwork, and exhaust fans in the
building appeared to be in excellent condition. The sodium hypochlorite room is the only
room with air conditioning and it appeared to be in excellent condition. Chemical
unloading stations for each liquid chemical are located outside the building with
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connections for each storage tank that are in excellent condition. Each unloading station
has its own key and is kept locked at all times. A fire protection sprinkler system is inside
the building which appeared to be in excellent condition.

ii. Sodium Hypochlorite. Sodium hypochlorite is the primary disinfectant and can be fed to
the raw water line, both sedimentation basin effluents, and the clearwell influent. The
sodium hypochlorite feed system was put into operation in 1998 with construction of the
Chemical Building. Sodium hypochlorite is stored in a separate room containing one bulk
storage tank, one day tank, one transfer pump, and five metering pumps. Originally, there
were two transfer pumps, but due to air binding problems and their location, only one
replacement pump was installed at a lower elevation in 2001.

The sodium hypochlorite system has the following characteristics:

Storage Tank
No. of units 1
Capacity, gal 15,535
Day Tank
No. of units 1
Capacity, gal 658

Transfer Pump

No. of units 1
Manufacturer Goulds “3298”
Capacity, gpm 40

Metering Pumps

No. of units 5

Manufacturer W&T “Encore 700 44 Series”

Capacity, gph 22.5 (Pumps No. 1, 4, and 5)
5 (Pumps No. 2 and 3)

Motor, hp 0.75

Overall condition of the sodium hypochlorite system is satisfactory. The storage and day
tanks are in excellent condition. Transfer Pump No. 1 was installed 2001 and is in
satisfactory condition. Moderate corrosion was noted on the transfer pump and
associated piping and connections. Transfer Pump No. 2 was removed and not in service
at the time of the site investigation. According to District staff, there are no plans to
replace Transfer Pump No. 2 unless Transfer Pump No. 1 fails; therefore, there is no
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redundant transfer pump. The metering pumps are in satisfactory condition. Moderate
corrosion was noted on the pumps, associated piping, and exposed metal from past leaks
or spills. District staff stated that a problem with the sodium hypochlorite system is that it
continues to air bind and needs frequent maintenance. The electrical equipment and
controls are located in the hallway of the main room in the Chemical Building outside the
sodium hypochlorite room and are in excellent condition with no observable corrosion,
accumulation of debris, or other damage. The chemical unloading station is located
outside the building with labeled connections and is in excellent condition.

ii. Coagulant. General Chemical Hyper+ion 1090 is currently used as the primary
coagulant for flocculation. It is fed at the rapid mix basin. The coagulant feed system was
put into operation in 1998 with the construction of the Chemical Building. The coagulant
system is located in the main room of the Chemical Building in the shared coagulant and
ferric sulfate recessed storage area. The coagulant system consists of one bulk storage
tank, one day tank, two transfer pumps, and three metering pumps.

The coagulant system has the following characteristics:

Storage Tank
No. of units 1
Capacity, gal 13,535
Day Tank
No. of units 1
Capacity, gal 658
Transfer Pumps
No. of units 2
Manufacturer Goulds “3200 Size 2-3-6"
Capacity, gpm 50
Motor, hp 2.0

Metering Pumps
No. of units
Manufacturer
Capacity, gph
Motor, hp

3

Wallace & Tiernan “Encore 700"
90

1.0

The overall condition of the coagulant system is good. The storage and day tanks are in
excellent condition. Both transfer pumps are in excellent condition. The metering pumps
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are in good condition. Light corrosion was noted on the pumps and associated piping from
past leaks and / or spills. District staff did not indicate any problems with the coagulant
system. The electrical equipment and controls are located in the hallway of the main room
in the Chemical Building overlooking the clarion coagulant area and appeared to be in
excellent condition with no observable corrosion, accumulation of debris, or other damage.
The chemical unloading station is located outside the building with labeled connections for
the storage tank and is in excellent condition.

iv. Ferric Sulfate. Ferric sulfate can also be used as a coagulant for flocculation. It is fed
at the rapid mix basin. The ferric sulfate feed system was put into operation in 1998 with
the construction of the Chemical Building. The ferric sulfate system is located in the main
room of the Chemical Building in the shared coagulant and ferric sulfate recessed storage
area. The ferric sulfate system consists of one bulk storage tank, one day tank, one
transfer pump, and two metering pumps. Originally, there were two transfer pumps but
due to air binding problems and their location, only one replacement pump was installed at
a lower elevation location in 1998.

The ferric sulfate system has the following characteristics:

Storage Tank
No. of units 1
Capacity, gal 13,535
Day Tank
No. of units 1
Capacity, gal 658 gal

Transfer Pump

No. of units 1

Manufacturer Goulds “Size 1 x 1.60-S"
Capacity, gpm 45

Motor, hp 1.5

Metering Pumps

No. of units 2
Manufacturer Wallace & Tiernan “Encore 700"
Capacity, gph 22.5
Motor, hp 0.75
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The overall condition of the ferric sulfate system is good. The storage and day tanks are
in excellent condition. Transfer Pump No. 1 was replaced in 1998 according to District
records and is in satisfactory condition. Moderate corrosion was noted on the transfer
pump and associated piping and connections with evidence of past leaks or spills.
Transfer Pump No. 2 was removed and not in service at the time of the site investigation.
According to District staff, there are no plans to replace Transfer Pump No. 2 unless
Transfer Pump No. 1 fails. Therefore, there is no redundant transfer pump in the system.
The metering pumps are in good condition. Light corrosion was noted on the pumps and
associated piping from past leaks and / or spills. District staff did not indicate any
problems with the ferric sulfate system.

The electrical equipment and controls are located in the hallway of the main room in the
Chemical Building overlooking the ferric sulfate area and appeared to be in excellent
condition with no observable corrosion, accumulation of debris, or other damage. The
chemical unloading station is located outside the building with labeled connections for the
storage tank and is in excellent condition.

v. Caustic Soda. Caustic soda (sodium hydroxide) is used to adjust pH and can be fed to
the raw water line and the clearwell inlet. The caustic soda feed system was put into
operation in 1998 with the construction of the Chemical Building. Caustic soda is stored in
a separate caustic soda room in the Chemical Building and contains one bulk storage
tank, one day tank, two transfer pumps, and three metering pumps. Currently, the District
is in the process of converting the caustic soda feed system to a sulfuric acid feed system
to permit adjustment of coagulation pH.

The caustic soda system has the following characteristics:

Storage Tank

No. of units 1

Capacity, gal 13,500 (approximately)
Day Tank

No. of units 1

Capacity, gal 500 (approximately)

Transfer Pumps

No. of units 2
Manufacturer Goulds “3200 Size 2-3-6"
Capacity, gpm 50
Motor, hp 1.5
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Metering Pumps

No. of units 3

Manufacturer Wallace & Tiernan “Encore 700"
Capacity, gph 225

Motor, hp 0.75

The overall condition of the caustic soda system at TMTP is good. The storage and day
tanks are in excellent condition. Both transfer pumps are in good condition. There was
evidence on the pumps and floor around the pumps from leaks and / or spills. The
metering pumps are in satisfactory condition. Moderate corrosion was noted on the
pumps and associated piping from past leaks and / or spills. District staff did not indicate
any problems with the caustic soda system. The electrical equipment and controls are
located in the hallway of the main room in the Chemical Building outside the caustic soda
room and appeared to be in excellent condition with no observable corrosion,
accumulation of debris, or other damage. The chemical unloading station is located
outside the building with labeled connections for the storage tank and is in excellent
condition.

vi. Fluoride. Fluoride is fed to the clearwell inlet. The system was put into operation in
1998 with the construction of the Chemical Building. Fluoride is stored in a separate
fluoride room in the Chemical Building and contains one bulk storage tank, one day tank,
two transfer pumps, and two metering pumps.

The fluoride system has the following characteristics:

Storage Tank
No. of units 1
Capacity, gal 7,049
Day Tank
No. of units 1
Capacity, gal 90

Transfer Pumps

No. of units 2
Manufacturer Goulds “3200”
Capacity, gpm 12
Motor, hp 1.5
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Metering Pumps

No. of units 2

Manufacturer Wallace & Tiernan “Encore 700"
Capacity, gph 6

Motor, hp 0.5

The overall condition of the fluoride system is good. The storage and day tanks are in
excellent condition. Both transfer pumps are in good condition with minor corrosion on the
pumps and pump bases. There were visible places where spill and / or leaks have
occurred. The metering pumps are in good condition. Light corrosion was noted on the
pumps and associated piping. District staff did not indicate any problems with the fluoride
system. The electrical equipment and controls are located in the hallway of the main room
in the Chemical Building outside the fluoride room and appeared to be in excellent
condition with no observable corrosion, accumulation of debris, or other damage. The
chemical unloading station is located outside the building with labeled connections for the
storage tank and is in excellent condition.

vii. Corrosion Inhibitor. Carus Chemical Company “K-5" is currently used as the corrosion
inhibitor and is fed at the clearwell inlet. The system was put into operation in 1998 with
the construction of the Chemical Building. The corrosion inhibitor system is located in the
main room of the Chemical Building in the shared corrosion inhibitor and sodium bisulfate
recessed storage area. The corrosion inhibitor system consists of one bulk storage tank,
one day tank, two transfer pumps, and two metering pumps.

The corrosion inhibitor system has the following characteristics:

Storage Tank
No. of units 1
Capacity, gal 7,049
Day Tank
No. of units 1
Capacity, gal 70

Transfer Pumps

No. of units 2
Manufacturer Goulds “3200”
Capacity, gpm 6
Motor, hp 1.5
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Metering Pumps

No. of units 2

Manufacturer Wallace & Tiernan “Encore 700”
Capacity, gph 2.5

Motor, hp 0.5

The overall condition of the corrosion inhibitor system is good. The storage and day tanks
are in excellent condition. Transfer Pump No. 1 is considered to be in satisfactory
condition, as there was some minor leakage around the pipe connection for this pump.
Transfer Pump No. 2 is in good condition. There was evidence of areas where past spills
and / or leaks have occurred. The metering pumps are in good condition. Light corrosion
was noted on the pumps and associated piping from past leaks and / or spills. At the time
of the site investigation there was some standing chemical on the floor around the
concrete pump support from a past leak or spill. District staff did not indicate any
problems with the corrosion inhibitor system. The electrical equipment and controls are
located in the hallway of the main room in the Chemical Building overlooking the corrosion
inhibitor area and appeared to be in excellent condition with no observable corrosion,
accumulation of debris, or other damage. The chemical unloading station is located
outside the building with labeled connections for the storage tank and is in excellent
condition.

vii. Sodium Bisulfite. Sodium bisulfite is used to dechlorinate overflow water from the
Filter to Waste Basin prior to discharge to the creek. The system was put into operation in
2003 with the construction of the Filter to Waste Basin. The sodium bisulfite system is
located in the main room of the Chemical Building in the shared corrosion inhibitor and
sodium bisulfite recessed storage area. The sodium bisulfite system consists of one
storage / feed tank and two metering pumps.

The sodium bisulfite system has the following characteristics:

Storage / Feed Tank
No. of units 1
Capacity, gal 250

Metering Pumps

No. of units 2
Manufacturer Milton Roy “B731-468S1”
Capacity, gph 4.5
Type Solenoid Pulse
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The overall condition of the sodium bisulfite system is excellent. All of the equipment
associated with the sodium bisulfite system is in excellent condition as it has not been
used as of yet at the time of the site investigation. District staff did not indicate any
problems with this system. The sodium bisulfite system chemical unloading station
consists of a drum pump that pumps sodium bisulfite from storage drums to the storage
tank.

ix. Filter Aid Polymer. Filter aid polymer is fed to the filter influent channels. Currently,
Cytec “Superfloc N-300” polymer is used. The system was placed into operation in 1998
with the construction of the Chemical Building. The system is located in the main room of
the Chemical Building in the filter aid polymer recessed storage area. The filter aid
polymer system consists of one storage / mixing tank, one day tank, and three metering
pumps.

The filter aid polymer system has the following characteristics:

Storage / Mixing Tank
No. of units 1
Capacity, gal 863
Day Tank
No. of units 1
Capacity, gal 863

Metering Pumps

No. of units 3

Manufacturer Wallace & Tiernan “Encore 700"
Capacity, gph 12

Motor, hp 0.5

The overall condition of the filter aid polymer system at the Taylor Mill plant is considered
to be excellent. The storage and day tanks are in excellent condition. There are no
transfer pumps present in this system, as the chemical flows from the storage / mixing
tank to the day tank by gravity. The metering pumps are in excellent condition. District
staff did not indicate that any problems exist with the filter aid polymer system, as it is not
used very often. The electrical equipment and controls are located in the hallway of the
main room in the Chemical Building, overlooking the filter aid polymer area, and appeared
to be in excellent condition with no observable corrosion, accumulation of debris, or other
damage present. The chemical unloading station consists of a mixer and feeder for mixing
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50 pound bags of dry polymer in the mixing / storage tank and also appeared to be in good
condition.

x. Copper Sulfate and Powdered Activated Carbon. Copper sulfate and powdered
activated carbon (PAC) are fed at the rapid mix basin, and both chemicals utilize the same
feed system. The copper sulfate and PAC sulfate feed systems were placed into
operation in 1998 with the construction of the Chemical Building. The feed systems are
located in a separate Copper Sulfate / PAC room of the Chemical Building. The copper
sulfate system consists of a hopper / feeder tank and two metering pumps. The PAC
system uses the same hopper / feeder tank as well as a transfer pump, and the same two
metering pumps.

The copper sulfate and powdered activated carbon systems have the following
characteristics:

Hopper / Feeder Tank
No. of units 1
Manufacturer Wallace & Tiernan
Capacity, gal N/A

Transfer Pump

No. of units 1

Manufacturer Netzsch “Type NM038SY”
Capacity N/A

Motor, hp 3.0

Metering Pumps

No. of units 2

Manufacturer Wallace & Tiernan “Encore 700"
Capacity, gph 6

Motor, hp 0.5

The overall condition of the copper sulfate and powdered activated carbon system is
excellent. The feeder / storage tank is in excellent condition. The PAC transfer pump is in
excellent condition. The metering pumps are in excellent condition. Minor evidence was
noted on the piping from a past leaks and / or spills. District staff indicated that the system
is not often used. The electrical equipment and controls are located in the hallway of the
main room in the Chemical Building outside the copper sulfate / PAC room and appeared
to be in excellent condition with no observable corrosion, accumulation of debris, or other
damage.
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xi. Sludge Polymer. The sludge polymer feed system at the Taylor Mill Treatment Plant is
located on the upper floor of the Sludge Handling Building and is used to feed polymer to
the belt filter press. The system consists of one batch mixing tank, one day tank, and two
metering pumps. The system was placed into operation in 1989. The sludge polymer is
delivered and stored dry form in 50 pound bags and manually dumped into the mixing
tank.

The sludge polymer system has the following characteristics:

Batch Mixing Tank

No. of units 1

Capacity, gal 200
Day Tank

No. of units 1

Capacity, gal 200

Metering Pumps

No. of units 2

Manufacturer Wallace & Tiernan “Series 44-125"
Capacity, gph 208

Motor, hp 0.5

The overall condition of the sludge polymer system is satisfactory. The mixing tanks are in
good condition. The metering pumps are in satisfactory condition. Minor corrosion was
noted on the pumps and associated piping from past leakage events. There is evidence
of spills and / or leaks apparent on the adjacent floor area. No containment provisions
were present for the system. District staff indicated no problems with the sludge polymer
system.

i. Sludge Handling Facility. The Sludge Press Building at the Taylor Mill plant houses the
Belt Filter Press, two progressing cavity sludge pumps, the Backwash Holding Basin (as
described above in the Backwash Equipment section), two submersible backwash pumps
that pump to the sanitary sewer, and two sludge holding basins. Also associated with the
residuals handling system are two submersible sludge pumps in the clarifier sludge pit
adjacent to the clarifiers that pump settled sludge from the clarifiers to the two sludge
holding basins.
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The two progressing cavity pumps transfer sludge from the two sludge holding basins to
the Sludge Belt Filter Press. Press filtrate and screen wash water flows by gravity back to
the sludge holding basins. The decant from the sludge holding basins overflows into the
adjacent Backwash Holding Basin where it combines with spent backwash from the filters
and is pumped by the two submersible backwash pumps to the sanitary sewer for
disposal. All of the equipment associated with the sludge handling facility was installed in
1989 with the exception of the two submersible backwash pumps, which were replaced in
2001.

The residuals handling system equipment has the following characteristics:

Sludge Clarifier Pumps
No. of Units 2
Manufacturer ABS
Capacity, gpm 400

Sludge Progressing Cavity Pumps

No. of Units 2

Manufacturer Netzsch “Type NE 80A”
Capacity, gpm N/A, Variable Speed
Motor Manufacturer GE Motor

Motor, hp 10

Motor, rpm 1165

Volts 416

Sludge Backwash Pumps to Sewer

No. of Units 2
Manufacturer ABS
Capacity, gpm 700

Belt Filter Press

No. of Units 1

Manufacturer Andritz “CPF 2.0 SMK (S8P)”
Capacity, Ibs/hr 2000 (at 3% feed of TSS)
Inlet Consistency, percent TSS 2.0-8.0

Min. Cake Solids, percent 35

Min. Solids Capture, percent 95

The residuals handling system is in overall good condition. The two sludge holding basins
appeared to be in good condition. No structural problems were noted, and District staff did
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not mention any problems with operation of the tanks. The two submersible backwash
pumps that convey backwash water to the sanitary sewer were not taken out of service
during the site investigation. However, comments by District staff indicated that they are in
good condition. The two submersible sludge clarifier pumps located in the clarifier sludge
pit were also not taken out of service, and condition assessments were not available for
these pumps.

The sludge belt filter press and conveyor were observed to be in good condition. District
staff stated that the press at the Taylor Mill plant does not perform as well as the two
sludge presses at Fort Thomas in regard to solids production. During the site investigation
the press was in operation and appeared to be functioning well. The two progressing
cavity pumps that pump sludge to the sludge belt filter press are regarded to be in
satisfactory condition. Moderate corrosion was noted on the pumps, pump bases, valves,
and associated piping.

The Sludge Handling Building is a two story block and brick building, with the Backwash
Holding Basin located underneath it. The upper level of the facility consists of the process
area where the sludge belt press is located and a separate office room. The lower level of
the building consists of the loading area where the dumpster is located for dried sludge
loading and removal, and the progressing cavity sludge pumps. The interior of the
building is in good shape. Walls are of painted CMU construction. Minor cracking was
noted in the interior CMU walls, most notably on the second floor. The cause of this, as
determined by an earlier B&V evaluation, is most likely due to shrinkage in the concrete
block. The cracking was assumed to be cosmetic and does not pose a concern for the
structural integrity of the building. The exterior of the building is brick, and is in good
shape structurally. The brick work is in excellent condition, with no cracks or missing
mortar being noted.

The ambient air temperatures in the Sludge Handling Building are controlled by a heating
and ventilation unit which moves air from the outside through the windows on the second
floor and doors on the first floor. The unit is controlled by a wall mounted thermostat.
There are also electric unit heaters and wall mounted space heaters located within the
building. The heating units appeared to be in good condition, although, the site
investigation was conducted in the middle of the summer so their functionality was not
able to be evaluated.

j. Filter to Waste System. The filter to waste system at TMTP was constructed in 2003
and allows the plant operators to send filtered water to the Filter to Waste Basin after the
filters are backwashed. This is intended to avoid sending filtered water with high initial
turbidity to the distribution system. Filter to waste flows may also be surface discharged to
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a nearby creek under an NPDES permit following dechlorination with sodium bisulfite;
however, surface discharge of these flows is not currently practiced based on information
from NKWD staff. Four submersible pumps installed in the below grade, concrete basin
pump the filter to waste water back to the head of the plant for treatment.

The filter to waste pumps have the following characteristics:

Filter to waste pumps

No. of units 4

Manufacturer Pumpex “K 103 F-CF3250"
Capacity, gpm 375

Head, ft 64

Motor Manufacturer Pumpex

Motor, hp 15

Motor, rpm 1724

Volts 208

The filter to waste system is in overall excellent condition. The pumps were not inspected
during the site investigation since they are submersible pumps and were not taken out of
service, but given the fact that the system has only been in operation only a few months,
they should be in excellent condition. District staff did not report any problems or concerns
with any equipment associated with the filter to waste system.

C. DISTRIBUTION PUMPING STATIONS

The District operates thirteen transmission and distribution pumping stations, including the
Taylor Mill Pumping Station, located in TMTP. This section describes each of the pumping
stations and includes the results of their condition assessments.

1. BRISTOW ROAD PUMPING STATION

Completed in 2002, the Bristow Road Pumping Station replaced another pumping station
of the same name. It is in Independence and serves the 1080 pressure zone, acting as an
in-line booster station. The PS is equipped with three vertical turbine can pumps. Each
pump is rated at 2,900 gpm (4.2 mgd) at 65 feet of head, giving the station a combined
rated capacity of about 12.5 mgd (8,700 gpm) and a firm capacity of 8.4 mgd (5,800 gpm).
(Firm capacity is the flow rate available with the largest pumping unit out of service.) The
three units are identical Floway model “MKL” pumps with 75 hp motors.
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In addition to the pumps, the pumping station consists of the following major equipment,
housed in a brick building with concrete floor:

= Pump suction valves: 12" Dezurik butterfly valve
= Pump discharge valves: 12" Dezurik butterfly valve and 12" Cla-Val pump control
valve
= Electrical MCC and Control Panels
= One in-line duct fan
»  Two electric unit heaters
= 2 -Ton monorail with electric hoist (Wright)
» Lighting (florescent)
»  Sodium hypochlorite storage and feed system (in separate room)
= Water quality instrumentation:
=  HACH - 1720D Turbidimeter with SOM
» HACH - EC 310 pH monitor
» HACH - CL17 Chlorine Residual Analyzer

a. Condition. The overall condition of the pumping station is excellent, being essentially
new. The interior of the building is in excellent shape, walls are painted CMU with metal
acoustic panels. No cracking, chipping, or chalking was noted for those portions of the
walls that were visible. No cracking or differential settlement was noted in the walls. The
exterior of the pumping station is brick, and is in excellent shape structurally. The brick
work is excellent, with no cracks or missing mortar being noted.

The interior of the pumping station consists of a single story pump room which houses the
pumps, inlet and discharge piping and valves, and MCC and control equipment. The
sodium hypochlorite system, including its control panel, is located in an adjacent room that
is entered from the pump room. A separate lavatory is adjacent to the main pump room
and is in excellent condition. A 2-ton monorail system with electric hoist is provided for
pump, piping and valve maintenance. Exterior doors and wall mounted louvers are
painted and no corrosion was noted.

b. Heating and Cooling. The pumping station is cooled by an in-line duct fan, controlled by
a wall mounted thermostat. Heating is provided by two electric unit heaters controlled
through a separate wall mounted thermostat. The ventilation fan was operating during the
site investigation, and no problems were noted.

c. Lighting. Lighting within the pumping station interior is provided by florescent fixtures.
Lighting levels in the pump room are excellent, and the fixtures are in excellent condition.
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d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the pumping station, adjacent to the pumps. Electrical control and power
equipment were noted to be in excellent condition, and no observable corrosion,
accumulation of debris, or other damage.

e. Pumping Equipment. The pumping equipment was installed in 2002 and is in excellent
condition. According to District records, no major overhauls, or maintenance problems
were noted for the pumping equipment since their installation. Vibration data, as
measured by District staff for the period of November 2002 through April 2003, indicated
normal vibration for the pumps and no trend was noted indicating deterioration of the
bearings, etc. Pump suction and discharge valves are 12 inch Dezurik butterfly valves.
The discharge of each pump is provided with a 12 inch Cla-Val pump control valve.

f. Water Quality Instrumentation. Water quality monitoring instrumentation is provided to
monitor pH, turbidity, and chlorine residual. All instrumentation and the associated sample
water piping were noted to be in good condition.

g. Sodium Hypochlorite Storage and Feed System. A complete sodium hypochlorite
storage and feed system is located in a separate room adjacent to the pump room. The
system consists of an 825 gallon vertical storage tank, two Watson-Marlow peristaltic
metering pumps, and associated piping and valves to feed chemical into the pumping
station discharge line. In addition, the sodium hypochlorite room is equipped with a
separate ventilation fan and ducting to draw air from floor level. A separate make-up air
unit providing tempered air is located on the roof of the facility. A single emergency
eyewash and deluge shower is provided within the room. Access to line mounted piping
components, instruments, and the metering pumps is difficult due to the arrangement of
the piping on the feed skid.

h. Valve Vault. A below grade valve vault, located in front of the Bristow Road PS facility,
houses inlet and discharge piping, bypass piping, and an inline strainer. The vault is
constructed of cast-in-place concrete, and was noted to be in excellent condition. A
number of access hatches are provided in the top slab of the vault. Covers for the hatches
are Bilco, aluminum units rated for truck loading.

2. BROMLEY PUMPING STATION

The Bromley Pumping Station, located in the City of Bromley, takes suction from the 763
service level, through the adjacent Bromley Tank, and discharges to the 1040 service
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level. It houses three vertical turbine can pumps with a combined rated capacity of 2.7
mgd (1,900 gpm) and a firm capacity of 1.7 mgd (1,200 gpm). Details regarding the three

pumps are provided in Table II-3.

Table li-3
Bromley Pumping Station
Pump ID Instggtaetion Manui;\anzt(;g:ar and Discharge (!-flz:tc; Mﬁtor
gpm | mgd P
BROM-PUMP-1 1968 Johnston 500 0.7 340 60
BROM-PUMP-2 1986 Goulds VIC-T 700 1.0 315 75
BROM-PUMP-3 1986 Goulds VIC-T 700 1.0 315 75

In addition to the pumps, the station consists of the following major equipment, housed in

a brick one-story building with cast-in-place concrete basement:

» Pump suction valves: 8” Darling gate valve
» Pump discharge valves: 8" Darling gate valve with 8” Ross pump control valve

» Electrical MCC panels

= Single roof-mounted ventilation fan
= Single electric unit heater (Dayton)
= Lighting (incandescent/florescent)

= Sodium hypochlorite storage and feed equipment

» Flowmeter (Sparling FT555-231)

»  Water quality instrumentation:
»  HACH — 1720D Turbidimeter with SOM
= Capitol Controls — 9410 pH monitor

= Capitol Controls - 1770 Chlorine Residual Analyzer

a. Condition. The overall condition of the pumping station is satisfactory. The main floor
houses the MCC and control panels, and the basement houses the pumps and piping.
Walls within the interior of the pumping station are un-painted concrete and no visible
cracking or signs of differential settlement were noted. The exterior of the MCC room is

concrete masonry units with a painted exterior.

The exterior paint is in satisfactory

condition. Structurally, the concrete masonry units of the MCC room are in excellent
shape. The basement area is tight with no signs of leakage.

Maintenance space around the pumps, valves, and piping is poor. Movement from one
side to the other of the pump room requires traversing over multiple pipes. No permanent
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hoist is provided; a removable hatch is located above each pump to permit removal from
grade level with a boom truck.

b. Heating and Cooling. The pumping station is cooled by a single roof-mounted fan in the
MCC area controlled by a line voltage thermostat. Air is drawn through the pump room via
a ceiling mounted vent with motor operated damper. Heat is provided by a single gas fired
unit heater controlled through a separate wall mounted thermostat. The ventilation fan
was not operating during the site investigation, and the temperature within the pump room
was excessive. Ambient temperature outside the pump room during the site investigation
was approximately 78° F; however, the temperature within the pump room was 85°+ F.

c. Lighting. Lighting within the pumping station interior is incandescent in the basement
pump room, and florescent within the MCC room. Lighting levels in the pump room are
unsatisfactory, and portable lighting was required to collect data during the site
investigation. Lighting within the MCC area is satisfactory.

d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
pumping station on the ground floor and are in excellent condition, and no observable
corrosion, accumulation of debris, or other damage noted.

e. Pumping Equipment. The pumping
equipment is located in the basement of
the station, accessible by a ladder from
the MCC room. The pumps were
installed in 1968 (Pump No. 1) and 1986
(Pump Nos. 2 & 3), and are in
unsatisfactory condition. Each pump
and associated piping and valves has
extensive corrosion present due to
multiple seal leaks. Figure 1I-24 shows
corrosion on Pump No. 2 and associated
piping. Pipe supports are inadequate,
and the level of actual support provided
is questionable.

Figure 11-24

Vibration data, as measured by District staff for the period of November 2002 through April
2003, indicated normal vibration for each of the three pumps and no trend was noted
indicating deterioration of the bearings, etc. Pump suction and discharge valves are 8 inch
Darling gate valves, with 8 inch Ross pump control valves on the pump discharge.
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f. Water Quality Instrumentation. Water quality monitoring instrumentation is provided to
monitor pH, turbidity, and chlorine residual. All instrumentation and associated sample
water piping were noted to be in good condition.

g. Sodium Hypochlorite Storage and Feed. The sodium hypochlorite storage and feed
room was added to the structure sometime after completion of the pumping station. The
room houses a single 400 gallon storage tank, metering pumps, instrumentation, and
heating and cooling equipment. The originally installed Jesco metering pumps were
disconnected and replaced with two new units (no tag available). District operations staff
indicated numerous problems with the Jesco pumps requiring their replacement.
Secondary containment for the storage and feed equipment is provided by a single pre-
fabricated FRP container with grating cover. Capacity of the secondary containment is
adequate; however the sides of the tank and some piping hang outside the limits of the
containment. Cooling within the room is provided by a single wall mounted AC unit which
appeared to be in good working order. Heating is provided by a single electric unit heater.
A single emergency eye wash and
shower is provided within the interior of
the room. Lighting is florescent, lighting
levels are good, and the fixtures were in
good condition.

The Sodium Hypochlorite room shows
signs of differential settlement from the
original pumping station. As shown in
Figure II-25, this was evident by the
cracking and movement of the CMU
blockwork that comprises the walls of the Figure 1I-25
building.

3. CAROTHERS ROAD (16" STREET) PUMPING STATION

The Carothers Road Pumping Station (also known as the 16" Street Pumping Station)
became a part of the NKWD system with the Newport acquisition in 2002. It is an in-line
booster facility which raises system pressure for flows to the Newport 965 service area.
The station is equipped with two Ingersoll-Dresser “12 NKH" vertical turbine pumping
units, each rated at 1600 gpm (2.3 mgd) at 263 feet of head. The pumps have 150 hp
motors. Both pumping units were installed in 1996. The 2003 Master Plan Addendum
determined that the Carothers Road Pumping Station has sufficient capacity to provide
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adequate service through the study period and no hydraulic improvements are anticipated
or recommended.

In addition to the pumps, the station includes the following major equipment, housed in a
brick building with concrete floor:

= Pump suction valves: 12" Clow butterfly
» Pump discharge valves: 8" Dezurik butterfly with 8" GA Industries pump control
valve
= Electrical MCC panels
» Single roof-mounted ventilation fan
» Single natural gas fired unit heater (Sterling)
= 2 -Ton monorail with chain pull hoist
= Lighting (incandescent)
»  Water quality instrumentation:
»  HACH - 1720D Turbidimeter with SOM
= Capitol Controls — 9410 pH monitor
= HACH - CL17 Chlorine Residual Analyzer

a. Condition. The overall condition of the Carothers Road Pumping Station is satisfactory.
The interior of the pumping station consists of an upper floor which houses the electrical
MCC and control panels, a storage room, and a restroom. The condition of the interior
paint was satisfactory, however there were a number of locations where the paint was
chipped, and/or worn through. No cracking or differential settlement was noted in the
walls. The exterior of the pumping station is brick and in excellent shape structurally; no
cracks or missing mortar was noted. Exterior doors at the location of the monorail were
noted to have moderate to heavy corrosion. The restroom is in disrepair and no longer
used. The upper floor is elevated approximately 4-1/2 feet above the pump operating floor
elevation. Maintenance space around the pumps and piping is satisfactory, however, to
get to the far side of the pumps requires crawling under or over the pump suction and
discharge piping. A 2-ton monorail with manual chain pull hoist is provided for pump
maintenance.

b. Heating and Cooling. The pumping station is cooled by a single roof-mounted fan,
controlled by a line voltage thermostat. Heating is provided by a single gas fired unit
heater controlled through a separate wall mounted thermostat. The ventilation fan was not
operating during the site investigation; however no problems were noted by District
Operations staff.
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c. Lighting. Lighting within the pumping station interior is provided by incandescent
fixtures. The lighting levels in the pump room are considered satisfactory, however
replacement of the fixtures with higher output florescent fixtures would greatly increase the
effectiveness.

d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the pumping station on an elevated (approximately 4 1/2 ft.) floor area. The
electrical control and power equipment are old and obtaining replacement parts may be
difficult, however District staff indicated there have been no problems experienced with
their operation. No observable corrosion, accumulation of debris, or other damage was
noted.

e. Pumping Equipment. The pumping equipment was installed in 1996 and was noted to
be in satisfactory condition. Vibration data, as measured by District staff for the period of
November 2002 through April 2003, indicated normal vibration for each of the two pumps
and no trend was noted indicating deterioration of the bearings, etc. Pump suction and
discharge valves are 12 inch Clow butterfly and 8 inch Dezurik butterfly valves. In
addition, the discharge of each pump is provided with an 8 inch GA Industries pump
control valve. Moderate corrosion was noted on the pump suction and discharge piping,
and on the pump bases.

f. Water Quality Instrumentation. Water
quality monitoring instrumentation is
provided to monitor pH, turbidity, and
chlorine residual. All instrumentation,
and the connecting sample water piping,
was noted to be in good condition. Drain
piping from the equipment is routed to a
floor drain in the middie of the pump
room. The flow rate from the sampling
equipment creates a large puddle
adjacent to the floor drain which has

resulted in heavy corrosion around the Figure 11-26

stair base and pipe supports as shown in

Figure 11-26.
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4. DUDLEY 1040 PUMPING STATION

The Dudley 1040 and 1080 Pumping Stations, the associated sodium hypochlorite storage
and feed building, and the two Dudley Tanks are all located at the same site, within the
City of Edgewood. The facility descriptions and condition summaries of the Dudley 1080
PS and the storage tanks are included elsewhere in this chapter; the Sodium Hypochlorite
System is addressed in this section.

The two pumping stations take suction from the storage tanks and transfer water to
different pressure zones in the NKWD system, as referenced by their respective hydraulic
elevation (l.e., the 1040 PS discharges to the 1040 pressure zone, the 1080 PS
discharges to the 1080 pressure zone). The 1040 PS is equipped with four vertical can
pumps, with a combined rated capacity of 15.4 mgd (10,697 gpm) and a firm rated
capacity of 11.3 mgd (7,872 gpm). Additional information regarding the pumping units is
provided in Table II-4.

Table 1I-4
Dudiey 1040 Pumping Station
i Discharge
Pump ID Instgllftlon Manufacturer g I-:ea;i Mﬁtor
ate gpm mgd (feet) p
DUD-PUMP-1" 1965 Layne & Bowler 2,825 4.1 270 250
DUD-PUMP-2? 1965 Layne & Bowler 2,825 3.4 270 250
DUD-PUMP-3’ 1965 Layne & Bowler 2,825 41 270 250
DUD-PUMP-4? 1979 Goulds “12x14 HMC” | 2,222 3.2 375 250
;Five stage pump.
Four stage pump.

In addition to the pumps, the pumping station consists of the following major equipment,
housed in a brick building:

»  Pump suction valves: 14” Darling and Dezurik valves

= Pump discharge valves: 14" Darling and Dezurik valves with 12" Cla-Val pump
control valve

= Electrical MCC panels

= Two roof mounted ventilation fans

»  Two electric unit heaters (Electromode)

» Lighting (florescent)
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a. Condition. The overall condition of the Dudley 1040 Pumping Station is good. The
interior of the building is in good condition. The building is a single story structure with
pump suction and discharge piping trenches located below the floor level. The walls are
constructed of painted CMU and appear to be in good condition. No visible cracking or
signs of differential settlement were noted. The exterior of the building is a brick veneer
and was noted to be in excellent condition. Maintenance space available around the MCC
and control panels is excellent. However, space around the pumps and piping is
considered to be unsatisfactory, allowing limited access to spaces in-between the pumps
and piping. A single chain pull bridge crane is provided for pump, valve, and piping
removal. A single roll-up door is provided to permit equipment to be directly loaded onto a
truck with the bridge crane.

b. Heating and Cooling. The pumping station is cooled by two roof mounted ventilation
fans located immediately above the pumps. The fans are controlled by a single thermostat
located adjacent to the pumps. Air is drawn through a single side wall mounted louver on
the wall adjacent to the MCC gear. Both fans were observed to be operating during the
inspection, and the temperature within the pump room was satisfactory. Heating is
provided by two electric unit heaters controlled through a separate wall mounted
thermostat.

¢. Lighting. Lighting within the pumping station interior is provided by florescent fixtures, in
addition to four clear glass skylights which provide good lighting levels during daylight
hours. Lighting levels in the pump room may possibly be inadequate during nighttime
periods; however the actual lighting levels provided by the fixtures could not be verified
due to the illumination from the skylights.

d. Electrical Equipment. The 1040 PS electrical MCCs and breaker panels are located
within the pumping station on the same level as the pumping units. Electrical control and
power equipment are old, but are in excellent condition, and only minor corrosion was
noted on the exterior of the panels. No accumulation of debris, or other damage was
noted.

e. Pumping Equipment. The pumping equipment was installed in 1965 (Pump Nos. 1, 2
and 3) and 1979 (Pump No. 4) and were all noted to be in good condition. Each of the
pumps and their associated piping and valves were noted to have large areas of minor
corrosion due to leaks in seals and piping connections. Heavy moss buildup was noted on
the top of the pump control valve of one pump, which indicates an area that is consistently
damp from leakage or condensation.

District records indicate the following significant repair histories for the four pumps:
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* Pump No. 1 — Motor repair, and replacement of pump bowl and impeller
assembly in 1994,

» Pump No. 2 — Motor repair, and replacement of bowl bearings, and new casing
wear rings in 1995.

»  Pump No. 3 — New pump bowl and impeller assembly, and motor rewound in
1994.

» Pump No. 4 — Replacement of pump bearings and wear rings in 1997.

Pump vibration data, as measured by District staff for the period of November 2002
through April 2003, indicated normal vibration levels for each of the four pumps and no
trend was noted indicating any deterioration of the bearings, etc. Pump suction and
discharge valves are 14 inch Darling, and Cla-Val pump control valves on the pump
discharge.

f. Water Quality Instrumentation. Water quality monitoring instrumentation for the Dudley
1040 Pumping Station is located in the 1080 PS building. See section IIC-5 for discussion
on the water quality instrumentation.

g. Sodium Hypochlorite System. The sodium hypochlorite system is housed in two
separate buildings on the site. The two 100 gallon day tanks and three metering pumps
are located in the old chlorine feed
building. The tanks, which are in good
condition, and metering pumps, which
are in satisfactory condition, are
mounted on a pre-fabricated FRP
secondary containment system. The
secondary containment has adequate
capacity, however the tanks and much of
the piping hangs over the edges of the
containment tank which could lead to
accidental spills. The building is in
satisfactory condition, although items of
note include: a potentially leaking roof Figure 11-27
drain leader, CMU block wall damage
due to the installation of a wall mounted AC unit, shown in Figure II-27, and old conduit
and wiring from previous equipment that has since been removed. Structurally, the
building is in good condition. There are no signs of differential settlement or other signs of
structural damage. Lighting is incandescent and is in good condition. Ventilation is
provided by a single wall mounted vent fan.
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The bulk storage tank and three transfer
pumps are located in the old chlorine
cylinder storage building. The 5,000
gallon double wall storage tank in good
condition, although, the building itself is
too small to properly house the tank.
The size of the storage tank leaves
approximately 1-1/2 feet on the sides
and the ends of tank, making personnel
movement within the building difficuit,
and unsafe in the event of an
emergency. Figures [I-28 and 11-29
display the tight conditions inside the

building.

The three transfer pumps are considered to
be in satisfactory condition. Moderate
corrosion was noted on the pumps, bases,
and pipe connections. Lighting in the
building is florescent with the fixtures in good
shape and the lighting level is good.
Ventilation for the room is provided by a
single ventilation fan. Heating is provided by
a single electric unit heater. A single eye
wash shower is located in the building and
appeared to be in good condition. District
operations staff indicated that the system
has operated well since the facility was
converted from gaseous chlorine to sodium
hypochlorite.

5. DUDLEY 1080 PUMPING STATION

Figure [1-29

The Dudley 1080 Pumping Station houses four vertical turbine can pumping units. These
pumps have a combined rated capacity of 33.4 mgd (23,200 gpm) and a firm capacity of
24.8 mgd (17,200 gpm). Details on the Dudley 1080 pumping units are listed in Table II-5.
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Table II-5
Dudley 1080 Pumping Station
i Discharge
P:mp Instgll:)tlon Manufacturer 9 I-;ea:i Mﬁtor
o. ate gpm | mgd (feet) p
1990 Goulds 6,000 | 8.6 282 600
1990 Goulds 6,000 | 8.6 282 600
1990 Goulds 6,000 | 8.6 282 600
8* 1994 Goulds 5200 | 7.5 282 600

* = Pump No. 8 was modified in 1995, changing the rated capacity from 6,000 gpm to 5,200
apm.

In addition to the pumps themselves, the pumping station consists of the following major
equipment, housed in a brick building with cast-in-place concrete floor:

*  Pump suction valves: 20" Pratt butterfly valves
* Pump discharge valves: 18” Pratt butterfly valves
= Electrical MCC panels
» 3-ton bridge crane (Sheperd Niles)
= Three roof- mounted ventilation fans
= Two electric unit heaters (CRT Manufacturing)
» Lighting (florescent)
= Water Quality Instrumentation:
= HACH - 1720D Turbidimeter with SOM
= Capitol Controls — 9410 pH Analyzer
» Capitol Controls — 1770 Chlorine Residual Analyzer

a. Condition. The overall condition of the pumping station is excellent. The interior of the
building is in good condition. The building is a single story structure with below-floor pump
suction and discharge pipe trenches. The walls are CMU and appear to be in good
condition. No visible cracking or signs of differential settlement were noted. The exterior
of the building is brick veneer and was noted to be in excellent condition. Maintenance
space around the MCC and control panels is good. Space around the pumps and piping
is good and adequate space is provided on all sides to facilitate maintenance activities. A
single 3-ton electric bridge crane is provided for pump, valve, and piping removal. A single
roll-up door is provided to permit equipment to be directly loaded onto a truck with the
bridge crane.

h. Heating and Cooling. The pumping station is cooled by three roof-mounted fans located
immediately above the pumps. The fans are controlled by a single thermostat located
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adjacent to the pumps. Air is drawn through side wall mounted louvers on the wall
adjacent to the MCC gear. All three fans were observed to be operating during the
inspection, and the temperature within the pump room was appropriate. The fans provide
ample air movement through the pump room. Heating is provided by two electric unit
heaters controlled through a separate wall mounted thermostat.

c. Lighting. Lighting fixtures within the pumping station interior are florescent type.
Lighting levels in the pump room are acceptable, and the fixtures are in good shape.

d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the pumping station on the same level as the pumping units. Electrical control
and power equipment are in excellent condition, and no accumulation of debris or other
damage was noted.

e. Pumping Equipment. The pumping equipment was installed in 1990 (Pump Nos. 1, 2
and 3) and 1994 (Pump No. 4) and were noted to be in good condition. Each of the
pumps and their associated piping and valves were noted to have only minor corrosion.
District records indicate the following repairs for the four pumps:

=  Pump No. 4 — modified in 1995 due to excessive cavitation. A new bowl and
impeller were supplied to produce approximately 5,200 gpm at 282 ft.

Vibration data, as measured by District staff for the period of November 2002 through April
2003, indicated normal vibration levels for each of the four pumps and no trend was noted
indicating deterioration of the bearings or other wear. The pump suction and discharge
valves are 14 inch Darling and Cla-Val pump control valves located on the pump
discharge piping.

f. Water Quality Instrumentation. Water quality monitoring instrumentation for both the
1040 and 1080 Pumping Stations is located in the corner of the 1080 Pumping Station,
adjacent to the MCC panels. All of the instrumentation was noted to be in good working
order and the sample supply and discharge piping was noted to be in good condition with
no apparent leaks.

6. HANDS PIKE PUMPING STATION

The Hands Pike Pumping Station is in Covington, and takes suction from the 876 pressure
zone and discharges to the 1080 service level. It has two vertical turbine can pumping
units, with a combined rated capacity of 1.4 mgd (1,000 gpm) at 426 feet of head and a
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firm capacity of 0.7 mgd (500 gpm). The two pumps are identical. They are both Goulds
model “6x10 GLC-14" units, and were installed in 1983. They are equipped with 75 hp
motors.

Besides the pumps, the station consists of the following major equipment, housed in a
cast-in-place concrete building with a stucco finish:

= Pump suction and discharge valves: 8" Dezurik butterfly
= Electrical MCC panels
= Single wall mounted ventilation fan (Dayton)
= Single electric unit heater (Federal Pacific)
» Lighting (florescent)
= Water quality instrumentation:
= HACH - 1720D Turbidimeter with SOM
* Capitol Controls - 9410 pH monitor
= Capitol Controls — 1770 Chlorine Residual Analyzer

a. Condition. The overall condition of the pumping station is excellent. The interior of the
building is in good shape. No visible cracking of the walls were noted, and the paint is in
good condition with no visible blistering, cracking, or chalking noted. The exterior of the
pumping station shows some signs of discoloration and minor rust around the door and
ventilation opening frames, but is otherwise in excellent condition. The building includes a
small room set up for chlorine storage and feed. District staff indicated that the room has
never been ouftfitted with a chlorine system or any other chemical storage and feed
equipment.

b. Heating and Cooling. The pumping station is cooled by a single wall-mounted propeller
fan, controlled by a line voltage thermostat. Heating is provided by a single electric unit
heater controlled through a separate wall mounted thermostat. The ventilation fan was
observed to operate during the site investigation, and there were no signs of adverse wear
or excessive noise or vibration.

c. Lighting. Lighting fixtures within the pumping station interior are florescent type. The
lighting fixtures are in excellent condition, and lighting levels were observed to be good.

d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the pumping station on an elevated concrete floor. Electrical control and power
equipment were observed to be in excellent condition, and there was no observable
corrosion, accumulation of debris, or other damage noted.
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e. Pumping Equipment. The pumping equipment is generally in good condition. Vibration
data for the period of November 2002 through April 2003, as measured by District staff,
were within normal levels, with no indication that vibration of either pumping unit is
increasing noticeably. Light corrosion was noted along the pump sub-bases. Figure 11-30
shows corrosion around the sub-base of
Pump No. 2 (HAND-PUMP2).

One pipe support on Pump No. 1
consists of a chunk of concrete and
CMU block, which should be replaced
with a permanent installation. The pump
suction and discharge valves are 8 inch
butterfly valves, and appear to be in
good working order. Access hatches are
provided in the roof of the structure to :
facilitate pump removal; no fixed lifting Flgure ||_0
equipment is provided within the
pumping station.

7. LATONIA PUMPING STATION

The Latonia Pumping Station is located in Covington at Latonia Avenue and 35™ Street.
The facility is equipped with two pumps which take suction from the 763 service level and
discharge to the 1003 service level. (The 1003 service area is a relatively small pressure
zone served only by this station.) Combined, the two units have a rated capacity of 2.1
mgd (1,440 gpm) at 255 feet of head, and a firm capacity of 1.0 mgd (720 gpm). The two
pumps are identical Goulds “4x6-10L, Type 3408" horizontal centrifugal units. They were
installed in 2003, and have 75 hp motors.

In addition to the pumps, the station consists of the following major equipment, housed in
a concrete masonry unit building with cast-in-place concrete basement:

» Pump suction and discharge valves: 8” Pratt butterfly
» Electrical MCC panels
= Single wall-mounted ventilation fan
» Single electric unit heater (Reznor)
» Lighting (incandescent)
= Water quality instrumentation:
» HACH - 1720D Turbidimeter with SOM
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= HACH - EC 310 pH monitor
» HACH - C117 Chlorine Residual Analyzer
» Marsh McBirney Multi-Mag, “Model 284" flow meter

a. Condition. The overall condition of the pumping station is excellent. The interior of the
building is in good shape. The walls are glazed block and no visible cracking or differential
settlement was noted. Three walls of the pump room include an approximate 3 ft. tall
glass block section providing ample lighting within the pump room. Condition of the glass
block is excellent, with the exception of a couple of blocks that are cracked. The exterior
of the pumping station is in good shape and the site is secured with a 6+ foot tall chain link
fence with locking gates, all of which are in good condition. The building includes a
basement level which houses pump suction and discharge piping, valves, and the
pumping station discharge flow meter. Access to the lower level is via a single opening in
the upper pump room and a ladder. The basement level includes an old restroom area,
which is in disrepair and no longer used.

b. Heating and Cooling. The pumping station is cooled by a single wall-mounted propeller
fan, controlled by a line voltage thermostat. Heating is provided by a single natural gas
fired unit heater controlled through a separate wall mounted thermostat. The ventilation
fan was observed to operate during the site investigation, and there were no signs of
adverse wear, excessive noise or vibration. NKWD staff has indicated that makeup air to
the heating unit in insufficient and should be addressed.

c. Lighting. Lighting within the pumping station interior is provided with incandescent
fixtures. Lighting levels in the pump room appear to be satisfactory, however light from the
glass block sidelights was more than adequate and the lighting levels provided by the
lamps could not be verified during the inspection. Lighting in the basement is
unsatisfactory making it difficult to see.

d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the pumping station on the same level as the pumps. Electrical control and
power equipment are in excellent condition, and there was no observable corrosion,
accumulation of debris, or other damage noted.

e. Pumping Equipment. The pumping equipment was installed in 2003, and is therefore in
excellent condition. At the time of the inspection, no vibration data was available from the
District for these units. Portions of the pumping suction and discharge piping was
replaced as a part of the pump replacement project. The new piping has the factory
primer coating, but no finish protective coating. Pump suction and discharge valves are 8
inch Pratt butterfly valves which were included as a part of the pump replacement. The
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discharge check valves are 8 inch GA Industries which are original to the station. A small
portable hoist, located in the pump room, is used for pump removal.

8. RICHARDSON ROAD PUMPING STATION

The Richardson Road Pumping Station is located in Independence. The facility has three
pumps with a combined rated capacity of 9.1 mgd (6,300 gpm), and a firm capacity of 6.0
mgd (4,200 gpm). The station takes suction from the 876 service level and discharges to
the 1080 service level. Table 1I-6 presents a summary of the pump data for the three
pumps.

Table 1I-6
Richardson Road Pumping Station
Pump ID Insig;l;tion Manuf'a::)t:;':ar and Discharge ;::8 Mgtor
gpm | mgd p
RICH-PUMP-1 1981 Goulds 10x16 BHC-4 | 2100 3.0 515 400
RICH-PUMP-2 2001 Goulds 10x16 BHC-4 | 2100 3.0 515 400
RICH-PUMP-3 1998 Goulds 10x16 BHC-4 | 2100 3.0 515 400

In addition to the pumps, the station includes the following major equipment, housed in a
cast-in-place concrete building with stucco finish:

= Pump suction and discharge valves: 10" Dezurik butterfly with Auma electric motor
actuators
» Electrical MCC panels
» Two wall mounted ventilation fans (Coolair)
» Single electric unit heater
» Lighting (florescent)
= Water quality instrumentation:
»  HACH — 1720D Turbidimeter with SOM
= HACH - EC 310 pH monitor
» HACH - C117 Chlorine Residual Analyzer

a. Condition. The overall condition of the pumping station is good. The interior of the
building is in good shape. The walls are cast-in-place concrete with a concrete floor and
elevated mezzanine. No cracking or differential settlement was noted, and the interior
paint is in excellent condition. The exterior of the pumping station is in good shape
structurally; however there are signs of rust stains from the door frames and other metal
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components along the exterior of the building. Discoloration of the exterior was also
noted. The building is equipped with a small chlorine storage room which is no longer in
use. The site is secured with a 6+ foot tall chain link fence with locking gate, which is in
good condition.

b. Heating and Cooling. The pumping station is cooled by two wall-mounted propeller
fans, controlled by a line voltage thermostat. Each fan is equipped with safety guard, and
gravity backdraft dampers. Heating is provided by a single electric unit heater controlled
through a separate wall-mounted thermostat. The ventilation fans were observed to be
operating during the site investigation. The fans are very noisy, not due to wear or
damage, but simply due to the amount of air being moved through the room to maintain
temperature.

c. Lighting. Lighting within the pumping station interior is provided by florescent fixtures.
Lighting levels in the pump room are excellent, and all of the fixtures are in excellent
shape.

d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the pumping station on an elevated (approximately 3 ft.) mezzanine. Electrical
control and power equipment were noted to have been refurbished approximately three
years ago, and are in excellent condition. There is no observable corrosion, accumulation
of debris, or other damage.

e. Pumping Equipment. The pumping equipment was installed in stages from 1981 to
2001, and is all in good condition. According to District records, Pump No. 1 (RICH-
PUMP-1) had the motor bearings replaced in 1995, and the wear rings replaced in 1996.
Vibration data, as measured by District staff for November 2002 through April 2003
indicated normal vibration for each of the three pumps and no trend was noted indicating
deterioration of the bearings, etc. Pump suction and discharge valves are 10 inch Dezurik
butterfly valves. Automatic motor actuators were added to the pump suction valves after
flooding of the pumping station occurred due to leaks in the suction piping to the pumping
units. No permanent hoist is installed at the station; a removable roof hatch is provided
above each of the pumps to facilitate removal of the pumps with a boom truck.

f. Water Quality Instrumentation. Water quality monitoring instrumentation is provided to
monitor pH, turbidity, and chlorine residual. All instrumentation and the sample water
piping were noted to be in good condition.

g. Miscellaneous Instrumentation. After a flooding incident at the pumping station, the
District installed flood switches to monitor interior water levels, activate an alarm, and shut
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down the pump suction valves in the event of a flood within the pumping station. Staff
indicated that these systems all operated satisfactorily.

9. RIPPLE CREEK PUMPING STATION

The Ripple Creek Pumping Station, in Cold Spring, serves the 1017 service level,
operating as a booster facility for southern Campbell County. The station has two vertical
split case pumps with a combined rated capacity of 6.0 mgd (4,100 gpm) at 100 feet of
head, and a firm capacity of 3.0 mgd (2,050 gpm). The pumps were installed in 1992 and
have 75 hp motors.

In addition to the pumps themselves, the station houses the following major equipment, in
a brick building with concrete floor:

= Pump suction valves: 12" Mueller gate
» Pump discharge valves: 12" Mueller gate with 12" Pratt ball valve
= Electrical MCC panels
= Single wall mounted ventilation fan
= Single electric unit heater (Chromalox)
= 1 -Ton monorail with chain pull hoist
= Lighting (florescent)
= Water quality instrumentation:
=  HACH - 1720D Turbidimeter with SOM
= Royce — 5000 pH monitor
= Capitol Controls - 1770 Chlorine Residual Analyzer
» Marsh McBirney “Model 284" flow meter

a. Condition. The overall condition of the pumping station is excellent. The interior of the
building is in excellent shape, walls are painted and no cracking, chipping, or chalking was
noted. No structural cracking or differential settlement was noted in the walls. The
exterior of the pumping station is brick and in excellent shape structurally; no cracks or
missing mortar was noted. The interior of the pumping station consists of an upper
mezzanine which houses the electrical MCC and control panels. The mezzanine is
elevated approximately 3 feet above the pump operating floor elevation. Space is
provided within the pumping station for a third pump, and the suction and discharge piping
are designed to permit connection. A 1-ton monorail with electric hoist is provided for
pump maintenance. The site was secured with a 6+ foot tall chain fink fence with locking
gate, which is in good condition.
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b. Heating and Cooling. The pumping station is cooled by a single wall-mounted fan,
controlled by a line voltage thermostat. Heating is provided by a single electric unit heater
controlled through a separate wall-mounted thermostat. The ventilation fan was operating
during the site investigation, and no problems were noted.

c. Lighting. Lighting fixtures within the pumping station interior are florescent type.
Lighting levels in the pump room are excellent, and the fixtures are in excellent condition.

d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the pumping station on an elevated (approximately 3 ft.) mezzanine. Electrical
control and power equipment were noted to be in excellent condition, and no observable
corrosion, accumulation of debris, or other damage was noted.

e. Pumping Equipment. The pumping equipment was installed in 1992 and is in good
condition. According to District records, no major overhauls, or maintenance problems
were noted for the pumping equipment. Vibration data, as measured by District staff for
the period of November 2002 through April 2003, indicated normal vibration for each of the
two pumps and no trend was noted indicating deterioration of the bearings, etc. Pump
suction and discharge valves are 12 inch Mueller gate valves. In addition, the discharge of
each pump is provided with a 12 inch motor actuated ball valve.

f. Water Quality Instrumentation. Water quality monitoring instrumentation is provided to
monitor pH, turbidity, and chlorine residual. All instrumentation and sample water piping
were noted to be in good condition.

10. TAYLOR MILL PUMPING STATION

Located within the Taylor Mill Treatment Plant, the Taylor Mill Pumping Station houses a
total of six vertical turbine pumping units. The pumps all discharge to the 876 service
level. Three of the pumps are considered booster units and the other three are lift pumps.
The three booster pumps take suction from the 763 service level and have a combined
rated capacity of 32.3 mgd (22,390 gpm). Water from the Taylor Mill TP clearwell, with
water produced at both TMTP and FTTP, provide supply for the lift pumps. The combined
rated capacity of the lift pumps is 28.1 mgd (19,490 gpm). The pumps are located in two
separate areas of the treatment plant, which will be referred to as Building No. 1, main
Filter Building, and Building No. 2, auxiliary room accessible from a separate door in the
back of the Plant, for the purposes of this report. Specific information regarding the Taylor
Mill pumps is provided in Table II-7.
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Table II-7
Taylor Mill Pumping Station
Pump ID Installation Manufacturer and Discharge Head | Motor
Date Model gpm mgd (feet) hp
TMTP-PUMP-1 Byron Jackson
(Booster) 1982 20HQ-4 6,945 10.0 250 600
TMTP-PUMP-2 1994 Peerless 27MA-2 | 8,500 | 122 | 145 | 450
(Booster)
TMTP('L’;SMP'E’ 1996 Goulds 20ELC-3 | 5600 | 81 | 375 | 700
TMTP-PUMP-4 Layne Bowler
(Lift) 1974 2AEXHX 6,945 10.0 490 1,250
TMTP(L%MP'S 1087 Layne Bowler 6,945 | 100 | 365 | 1,250
TMTP-PUMP-6 Byron Jackson
(Booster) 1982 20HQ-4 6,945 10.0 250 600

In addition to the pumping equipment, the following major equipment items are included in
the two pumping station buildings:

Building No. 1 (Part of the Operations Building)

Pump suction valves: 20" American Darling butterfly valves

Pump discharge valves: 20” American Darling butterfly valves

Electrical MCC panels

Side windows and portable fans

Two wall mounted electric heaters

5-ton bridge crane with electric hoist

Lighting (incandescent and florescent) supplemented by two wall mounted metal
halide lights

Building No. 2 (Exterior Facility)

Pump suction valves: 20” Dezurik butterfly valves
Pump discharge valves: 20" Dezurik butterfly valves
Electrical MCC panels

Three roof mounted fans

3-ton monorail with chain hoist

Lighting (metal halide) side wall mounted

a. Condition. The condition assessments are provided separately for each of the two
buildings that comprise the Taylor Mill Pumping Station.
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i. Building No. 1. The overall condition of Building No. 1 is satisfactory. The interior is in
excellent shape; walls are painted and no excessive cracking, chipping, or chalking was
noted. No cracking or differential settlement was noted in the walls. The exterior of the
pumping station is brick and in excellent shape. The side windows are in satisfactory
condition with minor corrosion on the metal frames, etc. The interior of the pumping
station consists of an upper mezzanine housing the MCC and control panels. The lower
level houses the pumps and discharge piping and valves. Pump suction valves are
located in the basement of the building. (Refer to the Taylor Mill Treatment Plant review
for further discussion on the condition of the treatment plant piping, valves, and general
condition.) A single bridge crane with electric hoist is provided for pump, piping and valve
maintenance. The bridge crane is in excellent condition and no problems were noted.

ii. Building No. 2. The overall condition of the pumping station is satisfactory. The building
is constructed as a combination of steel framing with block and brick veneer. The
structural block work and the steel roof framing are in good condition. The exterior of the
pumping station is brick, and the brickwork is in excellent shape. The pump discharge
valves are located within the building and are in good condition. A single 3-ton monorail
is provided within the building; however its location only permits it to be used for piping and
valves, pumps are removed through fan openings above the pumps using a boom truck.

b. Heating and Cooling.

i. Building No. 1. The pumping station is cooled by a series of portable fans and natural
ventilation through side windows. The temperature within the pumping station was
satisfactory at the time of the site inspection; however no pumps were operating. Heating
is provided by two electric wall heaters. No controls were noted and the operation of the
heaters could not be verified.

jii. Building No. 2. The pumping station is cooled by three roof-mounted ventilation fans,
drawing air through wall louvers. The fans were operating during the site investigation;
however the room temperature was greater than 90° F. Heating is provided by a number
of portable electric heaters plugged into a number of convenience outlets throughout the
pump room.

c. Lighting.

i. Building No. 1. Lighting within the pumping station interior is provided by a combination
of incandescent and florescent fixtures, with supplemental lighting also provided by two
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metal halide fixtures located on the walls. Lighting levels within the pump room appear to
be satisfactory; however the side windows provide ample lighting during daylight hours.

ii. Building No. 2. Lighting within the pumping station interior is provided by wall mounted
metal halide lights. Lighting levels within the pump room are unsatisfactory, such that
observation of equipment tags during the inspection was difficult with the lighting levels
provided by the permanent fixtures.

d. Electrical Equipment.

The electrical MCCs and breaker panels are located within the interior of the pumping
station on the upper mezzanine (approximately 15 feet above the pump floor). Electrical
control and power equipment are noted to be in good condition, and no observable
corrosion, accumulation of debris, or other damage was noted. District staff indicated no
problems with the MCC or the pumping station control system.

e. Pumping Equipment.

i. Building No. 1. The pumping equipment was installed over a number of years as water
demands and capacity needs increased. The pumps and piping are in satisfactory
condition, and no excessive corrosion was noted. According to District records, Pump No.
1 received new bearings and wear rings in 1997. No major overhauls or maintenance
problems were noted for Pumping Units No. 2 and 3 since their installation. Vibration
data, as measured by District staff for November 2002 through April 2003, indicated
normal vibration for each of the pumps and no trend was noted indicating deterioration of
the bearings, etc. Pump suction and discharge valves are 20 inch American Darling
butterfly valves.

jii. Building No. 2. Similar to the pumps located in Building No. 1, the pumping equipment
was installed over a number of years. The pumps and piping are in satisfactory condition.
Minor corrosion was noted along the bases of the pumps; however the extent of the
corrosion is not excessive. The shaft safety guard for Pump No. 6 was noted to be
missing. Notable repair record items for the pumps included the following:

o Pump No. 4 motor bearings were replaced and the motor was re-wound in 1995,
and the pump received new bearings and wear rings in 1997.

e Pump No. 5 was pulled and one impeller was removed to reduce cavitation in
1992. The pump also received new bearings and wear rings in 1997.
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Vibration data, as measured by District staff for the period November 2002 through April
2003, indicated normal vibration for each pump and no trend was noted indicating
deterioration of the bearings, etc. Pump discharge valves are 20 inch Dezurik butterfly
valves.

11. US 27 (FORT THOMAS) PUMPING STATION

The US 27 Pumping Station, sometimes referred to as the Fort Thomas Pumping Station,
is located immediately south of the Fort Thomas Treatment Plant, on the same grounds,
adjacent to Alexandria Pike (US 27). The PS takes water from the FTTP clearwells and
discharges to the 1017 service level. The station houses three vertical turbine can pumps
with a combined rated capacity of 15.1 mgd (10,500 gpm) at 300 feet of head, and a firm
capacity of 10.1 mgd (7,000 gpm). The pumps were all installed in 1992 and have 350 hp
motors. The pumping units are identical Peerless “16HXB" models.

In addition to the pumps themselves, the station consists of the following major equipment
items, housed in a brick building with concrete floor:

» Pump suction valves: 16" Pratt butterfly valve
» Pump discharge valves: 14" Pratt butterfly valve
» Electrical MCC panels
= Single wall mounted ventilation fan
= Single electric unit heater (Chromalox)
= 3-Ton bridge crane with electric hoist
» Lighting (florescent)
*  Water quality instrumentation:
= HACH - 1720D Turbidimeter with SOM
» Royce — 5000 pH monitor
» Capitol Controls - 1770 Chlorine Residual Analyzer

As part of the Master Plan Addendum, it was recommended that one of the US 27 pumps
be replaced with a larger capacity unit to provide adequate service under maximum day
conditions, if the Newport 741 and 965 service levels are interconnected with the 763 and
1017 service levels. Since the time the Addendum was finalized, overall system water
demands have decreased due to Boone County and Florence ending their purchase of
water from NKWD. Instrumentation limitations at FTTP hinder the plant's ability to
properly feed chemicals at low production rates. The District has therefore been
attempting to reduce production from the Memorial Parkway plant to match the reduced
demands. As a result, utilization of the US 27 PS has increased in order to supply water
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from the Fort Thomas plant to areas of the northern Campbell County service area that
previously had been served with water from MPTP, through the Waterworks Road PS.
This change in operations has pushed the capabilities of the US 27 PS to its functional
limits.

a. Condition. The overall condition of the pumping station is excellent. The interior of the
building is in excellent shape, walls are painted and no cracking, chipping, or chalking was
noted. No cracking or differential settlement was noted in the walls. The exterior of the
pumping station is brick, which is in excellent shape structurally. No cracks or missing
mortar was noted. The interior of the pumping station consists of a single floor which
houses the pumps, discharge piping and valves, and electrical MCC and control panels.
The mezzanine is elevated approximately 3 feet above the pump operating floor elevation.
A 3-ton bridge crane with electric hoist is provided for pump maintenance.

b. Heating and Cooling. The pumping station is cooled by a single wall-mounted fan,
controlled by a line voltage thermostat. Air is drawn through louvers in the opposite wall of
the pumping station. The louvers have automatic dampers, however they have been
disconnected. Heating is provided by a single electric unit heater controlled through a
separate wall-mounted thermostat. The ventilation fan was operating satisfactorily during
the site investigation, with no apparent problems noted.

c. Lighting. Lighting within the pumping station interior is provided by florescent fixtures.
Lighting levels in the pump room are excellent, and the fixtures are in excellent condition.

d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the pumping station, adjacent to the pumps. Electrical control and power
equipment were noted to be in excellent condition, with no observable corrosion,
accumulation of debris, or other damage.

e. Pumping Equipment. The pumping equipment was installed in 1992 and was noted to
be in excellent condition. According to District records, no major overhauls, or
maintenance problems were noted for the pumping equipment. Vibration data, as
measured by District staff for the period November 2002 through April 2003, indicated
normal vibration for each of the two pumps and no trend was noted indicating deterioration
of the bearings, etc. Pump suction and discharge valves are 16 inch and 14 inch Pratt
butterfly valves.

f. Water Quality Instrumentation. Water quality monitoring instrumentation is provided to
monitor pH, turbidity, and chiorine residual. All instrumentation and the sample water
piping were noted to be in good condition.
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12. WATERWORKS ROAD (NEWPORT) PUMPING STATION

The Waterworks Road Pumping Station is relatively new, being placed into operation in
2000. It is located on the Memorial Parkway Treatment Plant site, in the City of Fort
Thomas, and functions to convey flow from the MPTP clearwell to the 1017 service level in
northern Campbell County. This pumping station is sometimes referred to as the Newport
Pumping Station, due to its location on the site of the former Newport Treatment Plant.
The station has three identical vertical turbine pumping units; each rated 4,200 gpm (6.1
mgd) at 372 feet of head. This provides a combined maximum rated capacity of about
18.2 mgd (12,600 gpm), and firm capacity of 12.1 mgd (8,400 gpm). The pumps have 500
hp motors and are equipped with variable frequency drives. Each of the pumps are Byron
Jackson “17HQH" model units.

In addition to the pumps, the station consists of the following major equipment, housed in
a brick building with concrete floor:

» Pump suction valves: 12" Dezurik butterfly valves
= Pump discharge valves: 12" Cla-Val pump control valves and 12" Dezurik butterfly
valves
= Electrical MCC panels
» Three in-line centrifugal fans
= Two natural gas unit heaters (Reznor)
»  4-Ton monorail with electric hoist (Wright Way)
= Lighting (florescent)
» Sodium hypochlorite storage and feed system
»  Water quality instrumentation:
» HACH - 1720D Turbidimeter with SOM
» Royce - 5000 pH monitor
= Capitol Controls - 1770 Chlorine Residual Analyzer

a. Condition. The overall condition of the pumping station is excellent. The interior of the
building is in excellent shape. The walls are painted and no cracking, chipping, or chalking
was noted. No cracking or differential settlement was noted in the walls. The exterior of
the pumping station is brick and is in excellent shape structurally. There are no cracks or
missing mortar. The interior of the pumping station consists of a single story pump room
which houses the pumps, inlet and discharge piping and valves, sodium hypochlorite
system, electrical MCC and control panels. A 4-ton monorail with electric hoist is provided
for pump, piping and valve maintenance. Exterior doors and wall mounted louvers are
painted and no corrosion was noted.
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b. Heating and Cooling. The pumping station is cooled by a three in-line centrifugal fans,
controlled by a wall-mounted thermostat. Heating is provided by two natural gas fired unit
heaters controlled through a separate wall-mounted thermostat. The ventilation fans were
operating during the site investigation, and no problems were noted.

c. Lighting. Lighting within the pumping station interior is provided by florescent fixtures.
Lighting levels in the pump room were considered to be excellent, and the fixtures are in
excellent condition.

d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the pumping station, adjacent to the pumps. Electrical control and power
equipment were noted to be in excellent condition, with no observable corrosion,
accumulation of debris, or other damage.

e. Pumping Equipment. The pumping equipment was installed in 2000 and is in excellent
condition. According to District records, no major overhauls or maintenance problems
were noted for the pumping equipment since their installation. Vibration data, as
measured by District staff for the period of November 2002 through April 2003, indicated
normal vibration for each of the three pumps and no trend was noted indicating
deterioration of the bearings, etc. Pump suction and discharge valves are 12 inch Dezurik
butterfly valves. In addition, the discharge of each pump is provided with a 12 inch Cla-Val
pump control valve,

f Water Quality Instrumentation. Water quality monitoring instrumentation is provided to
monitor pH, turbidity, and chlorine residual. All instrumentation and the sample water
piping were noted to be in good condition.

g. Sodium Hypochlorite Storage and Feed System. A small sodium hypochlorite storage
and feed system is located in the interior of the pumping station. The system consists of
55 gallon drum storage tanks, one Wallace & Tiernan “AAA1289" metering pump, and
associated piping and valves to feed chemical into the pumping station discharge line. In
addition, the system is equipped with a separate ventilation fan drawing air from the top of
the metering pump area, and a single emergency eyewash and deluge shower. According
to District staff, the system has never been utilized and therefore no operational data was
available.
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13. WEST COVINGTON PUMPING STATION

The West Covington Pumping Station, located in the City of Covington, is an in-line
booster station, equipped with two vertical centrifugal pumping units, having a total
installed capacity of 5.8 mgd (4,000 gpm) and a firm capacity of 2.9 mgd (2,000 gpm).
The pumps have 40 hp motors, and are rated at 60 feet of discharge head. Both pumps
were installed in 1987 and are Paco “16-80951X" units. The station discharges to the 763
service level, primarily serving the Ludlow and Bromley areas.

In addition to the pumps, the station includes the following major equipment, housed in a
CMU block building with concrete floor and concrete mezzanine:

» Pump suction valves: 12" Kennedy gate valves
« Pump discharge valves: 12" Kennedy gate valves with 12” check valves
» Electrical MCC panels
» Single wall mounted fan (Coolair)
» Single electric unit heater (Carolina Production)
= Monorail with removable hoist
» Lighting (florescent)
»  Sodium hypochlorite storage and feed system (in separate adjacent building)
= Water quality instrumentation:
» HACH - 1720D Turbidimeter with SOM
= Capitol Controls — 9410 pH monitor
» HACH - CL17 Chlorine Residual Analyzer

a. Condition. Overall condition of the pumping station is satisfactory. The interior of the
building is in excellent shape, walls are painted and no excessive cracking, chipping, or
chalking was noted. No cracking or differential settlement was noted in the walls. The
exterior of the pumping station is painted, and some chipping of the paint was noted. In
addition, moderate corrosion was noted around the air inlet louvers, door frames, and fan
housing. The interior of the pumping station consists of an upper mezzanine housing the
MCC and control panels, and water quality control instrumentation. The lower level
houses the pumps, inlet and discharge piping and valves. A single monorail with
removable hoist is provided for pump, piping and valve maintenance. The monorail is in
good condition and no problems were noted. The hoist was not mounted on the monorail,
and therefore condition of the hoist could not be verified. Exterior doors and wall mounted
louvers are painted to match the building exterior and were noted to have moderate
corrosion present.
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b. Heating and Cooling. The pumping station is cooled by a single wall-mounted propeller
fan, controlled by a wall-mounted thermostat. The fan controls are noisy during fan
operation, possibly indicating dirty contacts. Heating is provided by a single electric unit
heater controlled through a separate wall-mounted thermostat.

c. Lighting. Lighting within the pumping station interior is provided by florescent fixtures.
Lighting levels in the pump room are excellent, and the fixtures are in good condition.

d. Electrical Equipment. The electrical MCCs and breaker panels are located within the
interior of the pumping station on the upper mezzanine. Electrical control and power
equipment are in good condition, and no observable corrosion, accumulation of debris, or
other damage was noted. District staff indicated no problems with the MCC or the
pumping station control system.

e. Pumping Equipment. The pumping equipment was installed in 1987 and was noted to
be in satisfactory condition. According to District records, no major overhauls, or
maintenance problems were noted for the pumping equipment since their installation in
1987. Vibration data, as measured by District staff for the period November 2002 through
April 2003, indicated normal vibration for each of the two pumps and no trend was noted
indicating deterioration of the bearings, etc. Pump suction and discharge valves are 12
inch Kennedy gate valves. In addition, the discharge of each pump is provided with a 12
inch Kennedy check valve.

f. Water Quality Instrumentation. Water quality monitoring instrumentation is provided to
monitor pH, turbidity, and chlorine residual. All instrumentation and the sample water
piping were noted to be in good condition.

g. Sodium Hypochlorite Storage and Feed System. A small sodium hypochlorite storage
and feed system is located in a separate fiberglass building located adjacent to the
pumping station building. The fiberglass building houses all of the storage and feed
equipment, and provides for secondary containment for the stored chemical. The system
consists of a single 100 gallon storage tank, one Hydroflo “CJ4T5658-0X014" metering
pump, and associated piping and valves to feed chemical into the pumping station
discharge line. In addition to the storage tank, two 55 gallon shipping drums were present
at the time of the inspection.

The building is equipped with a single ventilation fan, wall-mounted unitary air conditioner,
and electric unit heater. Each of the systems is in good working order and no
abnormalities were noted. The floor of the building is depressed to provide secondary
containment for the chemical storage with grating at grade level. Secondary containment
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provisions are excellent, and the coverage for the storage tank and shipping containers is
also in excellent condition. A single emergency eyewash and deluge shower is provided
within the interior of the building. Minor corrosion around the metering pumps and piping
was noted, due to leakage at piping and valve connections. District staff indicated that
operation of the system has been very good since its installation.

D. DISTRIBUTION SYSTEM STORAGE

There are a total of eighteen storage tanks on the NKWD distribution system, located at
seventeen sites. For the AMP, Black & Veatch conducted site visits to each of the tanks
and prepared condition assessments. This section describes each tank and provides a
summary of the conditions observed. Review forms for the site inspections are included in
Appendix A. Inspection of the tanks included visual assessments of the structural
condition of the tank, the coating systems on the exterior of the tank, and the tank site.

The structural condition of each tank was visually inspected from ground level for signs of
structural failure, including: corrosion, structural cracking of welds, and leaking or damage
to structural steel members which may compromise the structural integrity of the tank.
The foundation was inspected for cracks, spalling, and any signs of damage. The mastic
and / or grout between the concrete foundation and the steel tank were also inspected for
damage or deterioration.

The exterior coating systems on the steel tanks were visually inspected for corrosion,
coating failure, delamination and general condition.

The tank sites were inspected for general site grading, adequate drainage, lighting and the
condition of perimeter fences if applicable.

Access ladders, fall protection devices, and climb prevention devices were also visually
inspected for effectiveness and condition. Access hatches, roof vents, overflow weirs,
piping, and any additional accessories such as aircraft obstruction lighting and antennae
were visually inspected where possible. Cathodic protection systems were visually
inspected at the control panel.

1. AQUA DRIVE TANK

The Aqua Drive tank was constructed in 1990. It is a steel hydropillar, 2.0 million gallon
facility, with a sidewater depth of about 40 feet. The tank overflow is at El. 1017.0. A
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cathodic protection system is installed in the tank. The tank is located on the same
property as the District’s headquarters.

The Aqua Drive Tank is in excellent condition. The tank was last painted in the spring of
2003 and the coating systems are in new (excellent) condition. The tank accessories are
in excellent condition and safety items (ladders, handrails, etc.) meet OSHA requirements.

2. BARRINGTON ROAD TANK

The Barrington Road Tank is an elevated steel tank of hydropillar design, having a
capacity of 1.0 MG. It has a sidewater depth of about 40 feet and is 65.2 feet in diameter.
The tank was constructed in 1972. The tank base is set at El. 916.5 and the overflow is at
El. 1046.7. A condition inspection has not been performed for this tank since it was
painted in 1997.

The Barrington Road Tank is generally in good condition. The coating systems and tank
accessories are in good condition and safety items (ladders, handrails, etc.) meet OSHA
requirements. The fence is in satisfactory condition and overgrown by brush in many
areas. Site security is unsatisfactory and requires improvements as graffiti has been
painted on the tank. The tank is used as an antenna platform by several tenants who
have antenna systems control facilities on the site.

3. BELLEVUE TANK

The Bellevue Tank is a riveted steel standpipe tank, constructed in 1930. (Note this tank
is also referred to as the Harrison Road Tank.) It has a capacity of 600,000 gallons,
sidewater depth of 60 feet, and is 41.25 feet in diameter. The tank base is at El. 769.0
and the overflow is set at elevation 829.0 feet. The tank was re-painted in 1999, and
inspected the following year.

The Bellevue Tank is in excellent condition. The tank was last renovated in 1999 and the
coating systems are in new (excellent) condition. An inspection was done in 2000. The
structural support system for the tank roof was completely replaced as part of the
renovation and the tank accessories and safety items (ladders, handrails, etc.) replaced
with OSHA compliant systems. The instrumentation is located in a structure of light
construction on the site.
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4. BROMLEY TANK

The Bromley Tank is a steel standpipe, constructed in 1967. It provides supply to the
adjacent Bromley Pumping Station, has a capacity of 3 million gallons and is 73.7 feet in
diameter. The base of the tank is at approximately elevation 670.0, and the overflow is at
El. 764.0.

The Bromley Tank is generally in good condition. The tank was last painted in 1993 and
the last detailed inspection was conducted in 2001. The coating systems are observed to
be in good condition and the tank accessories are similarly in good condition. The fence is
in satisfactory condition and overgrown by brush in many areas. There are surveillance
cameras and lights located around the site; however, the tank site was broken into in the
spring of 2003.

5. DAYTON TANK

Matching the Bellevue Tank, the Dayton Tank is a riveted steel standpipe tank,
constructed in 1930. It has a capacity of 500,000 gallons, with a 60.0 foot sidewater depth
and diameter of 41.25 feet. The tank base is at El. 769.0 and the overflow is at EI. 829.0.
The Dayton Tank is identical in design and construction to the Bellevue (Harrison Road)
Tank, which are the oldest tanks in the NKWD system.  This tank has a cathodic
protection system.

The Dayton Tank is in excellent condition. The tank was last renovated in 2001 and the
coating systems are in relatively new (excellent) condition. No condition inspections have
been performed since then. The structural support system for the tank roof was
completely replaced as part of the renovation and the tank accessories and safety items
(ladders, handrails, etc.) replaced with OSHA compliant systems. The instrumentation is
located in a structure of light construction on the site.

6. DEVON TANK

The Devon Tank was constructed in 1990. It is a 2.0 million gallon steel hydropillar
structure, 92.2 feet in diameter, with a sidewater depth of about 42 feet. The overflow
elevation is 1082.0 feet, and the tank base is at El. 939.5. The tank has a cathodic
protection system.
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The Devon Tank is in excellent condition. The tank was last renovated in 2001 and the
coating systems are essentially in new (excellent) conditon. A complete condition
assessment has not been performed since the 2001 painting project. The tank
accessories are in excellent condition and safety items (ladders, handrails, etc.) meet
OSHA requirements.

7. DUDLEY TANKS

There are two steel above-ground storage reservoirs located at the Dudley complex, each
5 million gallons in capacity. The tanks are identical in configuration, both 194.5 feet in
diameter, with base elevations at 831.0 ft. and overflows at El. 876.0. However, the tanks
were constructed separately, one in 1964 (east tank, service level 1040) and the second in
1990 (west tank, service level 1080). The west tank is equipped with a cathodic protection
system. The tanks provide supply to both of the Dudley pumping stations on site.

The Old Dudley Tank, service level 1040, is in excellent condition. The tank was last
renovated in 2000 and the coating systems are in new (excellent) condition. The tank has
not been inspected since the painting project. The tank accessories are in excellent
condition and safety items (ladders, handrails, etc.) meet OSHA requirements.

The New Dudley Tank, service level 1080, is in excellent condition. The tank was last
renovated in 2000, with additional repairs to the exterior coating system completed in
2003. The coating systems are in good to excellent condition. The tank accessories are
in excellent condition and safety items (ladders, handrails, etc.) meet OSHA requirements.

8. IDA SPENCE TANK

The Ida Spence Tank, constructed in 1953, is a 500,000 gallon elevated steel tank, of
double ellipsoidal style. It has a sidewater depth of about 40 feet and a diameter of 47.3
feet. The tank’s base is at El. 840.0, and has an overflow elevation of 1005.0 ft.

The Ida Spence Tank is generally in good condition. The tank was last painted in 1995
and the coating systems are in good condition. No subsequent condition inspections have
been performed since that time. The tank accessories are in good condition and safety
items (ladders, handrails, etc.) meet OSHA requirements. The fence is in satisfactory
condition and overgrown by brush in some areas. There are no security cameras or lights
at the site. The tank is used as an antenna platform by several tenants.
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9. INDEPENDENCE TANK

The Independence Tank was constructed in 1982. Itis a 1.0 MG steel hydropillar facility.
The tank diameter is 65.2 feet and it has a sidewater depth of about 40 feet. The tank
base is set at El. 943.5 and the overflow elevation is 1080.0 feet.

The Independence Tank was generally in satisfactory condition when examined for the
AMP in June 2003. The tank was last painted in 2003 and a detailed inspection was
conducted in 2002. At the time of the inspection, the coating systems were in satisfactory
condition and the tank accessories were in good condition. Interior lights need to be
replaced and fall protection cables should be installed on access ladders. The fence is in
satisfactory condition and overgrown by brush at one corner.

10. INDUSTRIAL PARK TANK

Constructed in 1962, the Industrial Park tank is a 500,000 gallon steel hydropillar facility.
The tank is 47.3 feet in diameter and it has a sidewater depth of about 40.5 feet. The tank
base is located at El. 945.5 and the overflow elevation is 1083.5 feet.

The Industrial Park Tank is generally in satisfactory condition. The tank was last painted
in 1996 and a detailed inspection conducted in 2002. The coating systems are in
satisfactory condition and the tank accessories are in good condition. Interior lights need
to be replaced and access ladders replaced with OSHA compliant systems, including fall
protection devices. The fence is in good condition and is insulated from an adjacent
electrical facility fence with a section of wood fence. The site does not have a paved
access drive, site lighting or security cameras.

11. JOHN’S HILL ROAD TANK

The John's Hill Road elevated steel tank was constructed in 1959. It has a 500,000 gallon
capacity, with a sidewater depth of about 39.1 feet. The tank overflow is located at El
1017.0. It is a double ellipsoidal style tank, and is equipped with a cathodic protection
system.

The John's Hill Tank is generally in good condition. The tank was last painted in 1997,
and a condition inspection was performed in May, 1998. The coating systems are in good
condition. The tank accessories are in good condition and safety items (ladders,
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handrails, etc.) meet OSHA requirements. The fence is in satisfactory condition and
overgrown by brush along approximately 20% of site perimeter. The tank is used as an
antenna platform by several tenants.

12. KENTON LANDS TANK

The Kenton Lands Tank is located adjacent to the District’s maintenance and warehouse
center on Kenton Lands Road. This steel elevated tank was constructed in 1954, and has
a capacity of 500,000 gallons. It is a double ellipsoidal style tank. The tank is 47.3 feet in
diameter and has a sidewater depth of about 40 feet. The overflow is set at EIl. 1045.0
and the tank base elevation is 896.0 feet.

The Kenton Lands Tank is generally in good condition. The tank was last painted in 1996
and the coating systems are in good condition. It has not been inspected since the
repainting project. The tank accessories are in good condition and safety items (ladders,
handrails, etc.) meet OSHA requirements. The tank site is located within a District
maintenance facility. Site lighting is present, but limited. The tank is used as an antenna
platform by several tenants.

13. LUMLEY TANK

Constructed in 1934, the Lumley Tank has a capacity of 275,000 gallons, and is of riveted
steel construction. It is a double ellipsoidal style tank, 39.5 feet in diameter, with a
sidewater depth of about 30.9 feet. The overflow is at El. 1017.0, and the base is at El.
986.1. The tank has obstruction lighting installed.

The Lumley Tank is generally in good condition. The tank was last renovated in 1999 and
the coating systems are in good condition. No inspections having been performed in the
intervening period. The tank accessories and safety items are also in good condition.
There is minor leaking present on the riser. The issue of leaking on the riser was
addressed several times during the renovation project; however, the riveted construction
of the tank contributed to the difficulties encountered in sealing all the leaks. The tank is
used as an antenna platform by several tenants.
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14. MAIN STREET TANK

The Main Street Tank is a 300,000 gallon elevated double ellipsoidal steel structure. Built
in 1962, the tank has a sidewater depth of about 28.8 feet and is 40.6 feet in diameter.
The tank overflow is at El. 1017.0 and the base elevation is 988.2 feet. It is equipped with
a cathodic protection system.

The Main Street Tank is generally in excellent condition. The tank was last renovated in
1998 and has not been inspected since that time. The coating systems are in excellent
condition. The tank accessories are in good condition and the safety items (ladders,
handrails, etc.) meet OSHA requirements. Instrumentation is located within a covered
panel on the site. Security is only provided by a perimeter fence and intrusion alarm
switch on the access ladder. The tank is used as a radio antenna platform by several
tenants.

15. OLD STATE ROUTE 4 TANK

Also known as the South County Tank, the Old State Route 4 Tank was constructed in
1976. The torosphere style elevated tank has a capacity of 1.0 million gallons and has a
sidewater depth of about 30 feet. The overflow elevation is 1017.0 feet.

The Old State Route 4 Tank is in unsatisfactory condition. This tank has not been re-
painted since it was originally constructed and is critical need of attention. The District
does not have any records of a condition inspection having been conducted for the tank.
The coating systems applied during construction of the tank in 1976 are thin, chalking and
faded. The coatings are minimally protecting the steel and corrosion is not extensive;
however, the tank is in need of a detailed inspection to determine the condition of the
accessories, fall protection devices and interior coatings. The cathodic protection system
has been abandoned.

16. ROSSFORD TANK

The Rossford Tank was constructed in 1958. It is an elevated double ellipsoidal steel
tank, having a capacity of 300,000 gallons. The overflow is at EI. 1017.0. The tank is
equipped with obstruction lighting at the top.

The Rossford Tank is generally in good condition. The tank was last renovated in 1997
and the coating systems are in good condition. No condition inspections have been
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performed in the interim. The tank accessories are in good condition and safety items
(ladders, handrails, etc.) meet OSHA requirements. The fence is in satisfactory condition
and overgrown by brush in many areas and property owners adjacent to the site have
stacked wood and other debris against the perimeter fence. The tank is used as an
antenna platform by several tenants.

17. SOUTH NEWPORT TANK

The South Newport Tank is a 1 MG elevated steel tank, serving the 965 service level in
Newport. Records indicated the tank was constructed approximately 1972. The South
Newport Tank was acquired by the District in 2002, with the City of Newport water system,
and appears to be in satisfactory condition. However it is unknown when the tank was last
painted, and a condition inspection has not been performed. The coating system is
chalking and faded; however, corrosion is light and overall the exterior coating system
appears to be in satisfactory condition. The condition of the interior coating system is
unknown. The tank appears to be structurally sound; however, the condition of
accessories on the tank roof and interior are unknown. The cathodic protection system is
not activated and the overall condition is unknown. The tank is used as an antenna
platform by several tenants

E. TRANSMISSION AND DISTRIBUTION MAINS

With few exceptions, the NKWD distribution system provides adequate capacity, pressure,
and water quality to its customers. The District has been extremely proactive and
conscientious in addressing any area of concern which threatened to disrupt or impair
service in any way. Part of this effort has been the preparation of the Water Distribution
System Master Plan and subsequent Addendum, through which extensive hydraulic
analyses were conducted and a comprehensive program of water main improvements
developed.

The District’s water distribution network is exhibiting symptoms of an aging system. The
system experiences approximately 350 breaks per year and the discolored water
incidents are very frequent. These incidents impact the quality of service provided to the
customer. The District has recognized the need to take action to reduce the frequency
of these undesirable incidents. It is, however, clear that these problems cannot be
solved in a short period of time, and may take one or two decades to rectify.
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For this report the results and recommendations that emerged from the Master Planning
efforts will not be repeated, and those documents should be consulted for particular
aspects of the hydraulic analyses conducted and the improvements recommended
therein. This portion of the report will focus on other areas of the NKWD transmission and
distribution system which were specifically a part of the reviews and evaluations performed
under the AMP project.

For the preparation of this portion of the AMP, the following information was collected
and reviewed:

e NKWD Water Distribution System Master Plan, July 2001
e NKWD Report to the Board of Commissioners on Replacement of Customer
Information System Capability & Utility Information Management Needs

Assessment, February 2003

e NKWD Specifications for 2003 Water Main Cleaning & Epoxy Lining Projects,
February 2003

e United States Department of Agriculture (USDA) Soil Survey of Boone,
Campbell, and Kenton Counties, Kentucky, August 1973

e Standard Operating Guidelines for Discolored Water Complaints & Blow-Off
Installations, January 2001

e Kentucky Attorney General's Post-Hearing Memorandum regarding NKWD
Application for an Adjustment in Rates, February 2003

e Draft Request for Qualifications for Professional Services - Unidirectional
Flushing Program, February 2003

e Water Main Inventory

e Water Main Break History
In addition to performing a review of the relevant documents and information, on-site
interviews with several of the District's managerial, technical, operational and

maintenance staff personnel were conducted. The interviews were conducted by
Ahmad Habibian, Paul Hsiung and Sid Sengupta of B&V on June 25 and 26, 2003. The
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following staff was interviewed specifically for evaluating the transmission and
distribution system:

Amy Kramer — Design Engineering Manager

Ryan Kramer — Staff Engineer

Steve Broering — Engineering Technician

Mary Alexander — Database Administrator

Chris Wetherell — Customer Service Field Representatives Supervisor
Glenda Carmack — Customer Service Administrative Assistant
Richard Harrison — Vice President of Engineering and Distribution
Don Gibson — Construction Manager

John Scheben - Design Supervisor

Phil Perry — Distribution Supervisor

Ed Prather — Distribution Supervisor

Rusty Collinsworth — Field Service Supervisor

1. SYSTEM INVENTORY

NKWD maintains information regarding the water mains and related appurtenances in a
computerized Geographical Information System (GIS) database. The GIS data includes
the diameters and lengths of all mains in the system. Currently, the District has a total of
approximately 1,000 miles of transmission, distribution, and service pipes, ranging in
diameter from % to 42 inches. (This does not include the assets of the Taylor Mill water
system, which was acquired by NKWD following the review of the system inventory
conducted for the AMP.)

The District's water mains are constructed of a variety of materials, including: lined and
unlined cast iron pipe (CIP), both pit cast and centrifugally cast; ductile iron pipe (DIP),
installed with and without poly-wrapping; steel; transite (asbestos cement); pre-stressed
concrete cylinder pipe (PCCP); and polyvinyl chloride (PVC). Service connection
materials consist of copper, lead and galvanized steel. The age of the District's piping
ranges from new to some as old as the 1870s. The current replacement cost of the
complete transmission and distribution system is estimated to be approximately $560
million.

Table 11-8 lists the total length, in miles, of the water mains in the NKWD system by
material and diameter.
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Table 1I-8
NKWD Water Mains by Diameter and Material
Pipe Diameter (inches) Total
Material <4 4 6 8 10 12 16 | 18 | 20 | 24 | 30 | 36 | 42

Ductile & | . | 759 | 3522 | 1759 | 17.0 | 1073 | 529 | 0.64 | 242 | 163 | 54 | 43 | 3.4 | 8354
Cast Iron
PCCP 11 | 41 6.6 11.8
PVC 350 | 56 | 212 | 588 0.4 121.0
Transite 9.5 18.3 27.8
Steel 0.17 | 0.02 | 0.002 | 0.006 | 0.003 | 0.32 | 0.11 10 16
Copper 3.91 3.9
Galvanized
Steel 0.07 0.07
Total 39.2 | 91.0 | 391.7 | 2347 | 17.0 | 108.0 | 53.0 | 0.6 | 253 | 21.4 | 54 | 10.9 | 3.4 | 1001.6

The 6 and 8 inch diameter water mains together constitute about 62% of the NKWD
system. Approximately 120 miles of water mains (about 12% of the total) are
transmission mains ranging from 16 inches to 42 inches in diameter. The most common
materials in the District's water system are cast and ductile iron, which constitute
approximately 83% of the total. PVC pipe constitutes approximately 10% of the system.
Steel and copper pipe materials are relatively small portions of the distribution system.

In classifying the materials installed, it is important to note cast and ductile iron piping
have distinct differences in the failure mechanisms typically exhibited by the two types.
Therefore, it would be beneficial for the District to distinguish between these materials in
the inventory and associated records. It is estimated that the District switched from
installing primarily cast iron to ductile iron piping around 1965. As a result, it is
recommended that all iron pipes installed after 1965 be classified as ductile iron pipe. If
possible, an attempt should also be made to determine the number of miles of unlined
cast iron mains in the system, as the rates of breakage and water quality complaints
would be expected to be different than that for lined iron piping. Similarly, the miles of
unwrapped ductile iron mains should be quantified, due to anticipated differences in
breakage rates as compared to poly-wrapped DIP. It is understood Kenton County
Water District No. 1 started poly-wrapping ductile iron pipe as a regular practice in 1992,
and the Campbell County, Kentucky Water District began installing poly-wrap in 1994.

At the time B&V reviewed NKWD’s pipe data, the installation date information for mains
in the District's database was incomplete. It was estimated that the installation dates for
only approximately 30% of the water mains were available in the District’'s database.
Because pipe age is a significant factor in determining whether a given line segment
should be considered for rehabilitation or replacement, B&Y recommended that the
District make an attempt to estimate the approximate installation years of its water
mains. This may be achieved by reviewing existing as-built drawings, valve or fire
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hydrant cards, service line records, and tax records. In the interim period, NKWD has
updated its information to now include installation dates for 100% of the database.

2. WATER MAIN BREAKS

Similar to other major water utilities, repair of main breaks is a significant maintenance
function for NKWD. Table 1I-9 provides a summary of main breaks for the District for the
period of 1997 through 2002. The average number of main breaks per year over this
period is 349, resulting in an overall break rate of 34.9 breaks per year per 100 miles.

Table -9
NKWD Water Main Breaks

Year/

Month Jan. | Feb. | Mar. | Apr. | May | Jun. | Jul. | Aug. | Sep. | Oct. | Nov. | Dec. | Total
2002 49 19 19 15 24 26 40 64 63 45 42 69 475
2001 47 14 23 23 24 31 21 23 24 33 21 26 310
2000 58 36 8 17 17 14 29 28 16 21 29 50 323
1999 36 10 16 10 21 20 35 48 70 59 32 82 439
1998 15 15 11 16 16 12 16 21 28 24 22 17 213
1997 33 14 14 21 22 22 30 32 45 44 31 26 334

Average 40 18 15 17 21 21 29 36 a1 38 30 45 349

On average, the number of main breaks per year has increased over time, as indicated
by Figure 11-31. While there is some variance in the data, it appears the annual number
of breaks is increasing at a rate of about 25 breaks per year. At this rate, the average
number of breaks per year will double from the current 349 in approximately 14 years.

Figure 11-31
NKWD Annual No. of Water Main Breaks
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Based on the analysis of national water main break data, an AWWARF study
(“Distribution System Performance Evaluation”, 1995) recommended that utilities set a
goal to keep the rate of their main breaks no more than 25 to 30 breaks per 100 miles
per year. The District's current break rate of 34.9 per 100 miles per year exceeds these
target values and is also expected to increase over time as discussed above. |t
therefore seems prudent for the District to take actions to reduce its break rate by at
least 20%.

Table 1I-10 summarizes the historic average annual number of water main breaks on the
NKWD system for 1997 through 2002, sorted by the pipe material and type of break
encountered. The major failure types which occurred are: circular (36%), longitudinal
and splits (28%), blowouts (23%), and joint failures (4%). (Other or unknown failure
types were 7% of the total). The most frequent mode of failure for cast iron piping is
circular. Ductile iron and steel pipe failed mostly by blow outs, which are typically
corrosion related. The PVC and transite pipes failed mostly longitudinally or by splitting
near corporation cocks.

Table 1I-10
NKWD Average Annual Number of Main Breaks
By Pipe Material and Type of Break (1997-2002)
Material
Break Type : TOTAL
yp Cast Ductile PVC Steel PCCP | Transite
Iron Iron
Circular 114.7 1.0 1.1 0 0.2 2.2 119.2
Longitudinal 73.3 15 15.0 0 0 35 93.3
/ Split
Blowout 61.7 7.8 1.7 3.5 0.2 1.7 76.6
Joint Failure 8.8 1.8 1.0 0.3 0.3 1.0 13.2
Other 16.5 1.6 4.2 0.2 0.1 1.8 24.4
TOTAL 275.0 13.7 26.0 4.0 0.8 10.2 329.7

As expected, based on the amount of each pipe material that exists in the system, cast
iron pipe is responsible for about 83% of the main breaks, followed by PVC pipe for 8%,
ductile iron pipe for 4%, and transite pipe for 3%. To be able to make a meaningful
comparison between these values, the number of breaks should be normalized relative
to number of installed miles of water main for each pipe material. This information is
provided in Table [I-11.
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Table 1i-11
NKWD Normalized Water Main Break Rates
Material

cip/ ) TOTAL

DIP PVC Steel PCCP Transite
Avg. Annual No. of Breaks 288.7 26.0 4.0 0.8 10.2 329.7
Miles of Main 835.4 121.0 1.6 11.8 27.8 997.6
Break Rate Per 100 Miles 34.6 21.5 250.0 6.8 36.7 33.0

The breakage rate for NKWD's steel piping is an order of magnitude higher than other
types of pipe. It is understood that the District has already made the decision to replace
most of the steel pipe in its distribution system. While the next highest break rate
belongs to transite pipe, discussions with the District indicate that most of those such
breaks are due to corrosion of the service connections and not the failure of the pipe
itself.

The combined break rate of 34.6 for cast and ductile iron pipe is the third highest of the
pipe materials. To get a better understanding of the iron main break rate, it is necessary
to have an accurate estimate of the miles of cast and ductile iron mains in the system.
In the absence of such estimate, the calculated iron main break rate can be misleading.
For example, if we assume that the length of ductile and cast iron mains are the same
(i.e., 835.4 / 2 = 417.7 miles), then the break rate for cast iron would be 65.8 (275 /
417.7 x 100) and only 3.2 (13.3 / 417.7 x 100) for ductile iron mains. Regardless of the
actual miles of cast and ductile iron mains, it is clear that the cast iron break rates are
much higher than desirable.

While the PCCP break rates are the lowest of the piping materials, their impact on
disrupting reliable water to the customers is very significant due to their large size and
the critical locations of the PCCP piping in the transmission system.

Figure 11-32 shows the monthly average number of breaks over the six year (1997-2002)
period. There is an increasing trend in the number of breaks during the summer months
(June, July, August & September). This trend is most likely associated with the stresses
imposed on the mains due to shifting ground which occurs due to drying of the soil. This
type of failure is most likely to be of circular (circumferential) type and occurs mostly on
smaller diameter mains.
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Figure 11-32
NKWD Monthly No. of Water Main Breaks

No. of Breaks

The main break activity also typically increases when the temperature drops in the fall
and early winter (November, December and January). During these three months, most
of the weak spots that develop in the system are broken and repaired. As a result, the
number of breaks in February and March decreases substantially and remains relatively
low during spring.

The District does not have a full understanding of the causes of water main breaks in its
system. Water main breaks can be caused by a number of factors such as corrosion
(both internal and external), stray currents, inadequate bedding, leaks, shifting grounds,
frost loads, thermal stresses, traffic loading, excessive earth loads, transient pressure
(water hammer) and third party damage. A good understanding of the cause or causes
of water main breaks helps the District understand the failure mechanisms and develop
solutions appropriate for those mechanisms.

It is recommended that the District initiate a program to collect and analyze pipe samples
(ring and coupon samples) as well as soil samples. These samples can be taken at
locations where a main breaks and access to the pipe becomes available during repair
of the break. It is understood that due to emergency nature of water main break repairs,
it may not be convenient to take such samples for each incident. However, even if such
samples are taken on 1/3 of the main breaks, there would be approximately 300
samples over a two year period. The analysis of such samples will allow the District to
identify the primary causes of its main breaks.

The District should also consider developing a soil corrosivity map for the service area.
The USDA Soil Survey report maps can be used as a basis for such a map. The soil
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samples collected can be used to verify the accuracy of the map and make adjustments
as necessary.

3. DISTRIBUTION SYSTEM WATER QUALITY

Discolored water problems appear to be a significant cause of the District's customer
complaints and, based on discussions with NKWD staff, the frequency of such calls
appears to be increasing. The District received a total of 857 calls over a six-month
period (from November 2002 through April 2003).

NKWD tracks customer complaints in a database. The calls are divided into two
categories; explained and unexplained. If the cause of the discolored water is
determined in the field, it is noted as explained; otherwise, it is noted as unexplained.
Over the six-month reporting period, there were 133 explained incidents and 724
unexplained incidents, as illustrated by Figure 1I-33. In order to get a better
understanding of the causes of water quality problems, it is recommended that a new
field be added to the database to capture the cause of explained incidents. Presently,
this information is not recorded.

Figure 11-33
Discolored Water Customer Calls From
November 2002 through April 2003
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The major source of discolored water in the system is the tuberculation of unlined cast
iron pipes. These products get disturbed due to incidents such as water main breaks,
pressure surges in the system when pumps are turned on or off, operation of nearby fire
hydrants, or at high demand periods when the velocity of flow in the pipes increases.
The number of discolored water incidents increases as temperature increases. As
shown in Figure 1I-4, the number of complaint calls doubled from February to March and
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April. Most discolored water incidents occur during summer months. A combination of a
high number of water main breaks, increased water demands, and high temperature
lead to the greater number of discolored water incidents. Most discolored water
incidents occur in the Covington portion of the system, which has a high concentration of
unlined cast iron water mains.

4. CUSTOMER SERVICE

The District has a customer service unit which responds to customers concerns. The
service area is divided into four zones and each zone is handled by a field
representative. Customer calls are documented in a database. After-hours calls are
handled by an answering service system which notifies the duty foreman in case of an
emergency. Most customer complaints are related to discolored water and low pressure
problems. An internal Discolored Water Committee has been formed for coordination
and consultation.

The District has developed and follows Standard Operating Guidelines for responding to
customer complaints. All customer complaints are followed through by a field inspection.
For discolored water complaints, the service line just before the meter is disconnected
and opened to observe the quality of water. When frequent calls from one address or a
street are received, an investigation is performed by the Field Services Supervisor to
develop remedies, such as the installation of blow-offs.

The District also uses Crystal Reporting Software to generate reports of customer calls
on a biweekly, monthly, and quarterly basis. The monthly report is sent to the Vice
President of Engineering and Distribution. The quarterly reports are distributed to field
supervisors.

5. INFORMATION MANAGEMENT SYSTEM

The District uses the GBA “Master Series” software package for maintenance
management of its system. The District uses the GBA system extensively for issuing
and tracking work orders, data storage and tracking of water main breaks and leaks, and
inventory management. The system is linked with the District's GIS system. A full time
database administrator manages the day-to-day needs of the system, develops tailored
forms and generates a variety of reports.
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Address matching (geocoding) is used to identify the location of main breaks. However,
address matching does not always produce accurate results. It is recommended that
parcel information be used for this purpose. The GDT system used by most phone
companies and the 911 service may have better data for address matching.

The District has also a Customer Information System (CIS) to store and track customer
information. The provider of this system, Convergys, has indicated that it will no longer
offer such service to NKWD as of July 2004. As a result, the District is in the process of
implementing a new CIS. It is anticipated that the new system will be linked with the
GBA Master Series and District's GIS system.

6. DISTRIBUTION SYSTEM OPERATION AND MAINTENANCE

The District's distribution O&M program consists of several elements, including the
following:

e Flushing Program

e Blow-offs

e Valve Exercising

¢ Leak Detection

e Repair of Main Breaks & Leaks

Each of these aspects of the O&M program is discussed below.

a. Flushing Program. The District routinely flushes its entire system twice a year. Every
fire hydrant on water mains smaller than 16 inches is opened once in the spring and
once in the fall, and the water is allowed to run until it becomes clear. The dead end fire
hydrants are opened twice in the spring and twice in the fall. The District has four
persons assigned for flushing operations. The daily production rate per person is about
20 fire hydrants. The flow and residual pressure are also measured when the flushing
operations are performed.

While conventional flushing removes some of the loose deposits from the piping, the rest
are simply transported to other parts of the system. In additional, if the main is badly
tuberculated (i.e., encrusted with deposits), the clear cross sectional area of the main
may not be large enough to generate adequate flow velocities to flush out the debris.
These shortcomings can be addressed by utilizing unidirectional flushing methods
combined with air scouring. Unidirectional flushing systematically cleans the system
from the source to the peripheries of the system. When high velocities can be achieved,
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air scouring may be used to clean the pipe. The District has developed a Request for
Qualifications (RFQ) to secure professional services for a pilot unidirectional flushing
project, but to date it has been issued. The RFQ also contains a provision for including
air scouring in areas where high velocities cannot be achieved. It is the District’s intent
to move forward with this project when the budget allows.

b. Meter Reading and Testing. The District has five meter reader staff positions. The
meter reading is done manually. Large water meters are tested annually, and other
meters are tested on average once every 10 years. The Kentucky Public Service
Commission (PSC) has guidelines for meter testing which requires testing every ten
years for meters 1 inch or smaller. Meters larger than 1 inch are required by the PSC to
be tested at more frequent intervals, ranging down to once per year for meters 4 inches
and larger.

c. Blow-Off Installations. The District has installed approximately 35 blow-offs to
improve water circulation in the system and prevent incidents of discolored water.
These blow-offs range in size from % inch to 1 inch. The cost to install a blow-off is
approximately $2,000. In 2003 the District paid a total of $181,966 to Sanitation District
No. 1 for discharging the water from the blow-offs into the sewer system, based on being
charged for about 80 percent of the total volume disposed into the sewers. It is
estimated that approximately 11 million gallons of water per month (or 365,000 gallons
per day) is discharged through blow-offs. This is about 1% of the average day demand
for NKWD.

The District has found the blow-offs to be effective in reducing the number of discolored
water incidents. Recently NKWD has begun actively monitoring the discharge from the
blow-offs in an attempt to reduce the amount of water lost and the associated disposal
costs, while still improving water quality by enhancing turnover in the system. In order to
further minimize costs, it is recommended that the District investigate the costs and
benefits of installing automated blow-off systems. Such systems can be programmed to
turn on at frequent, preset intervals, and possibly reduce the amount of water that is
wasted.

d. Valve Exercising. The District has a valve exercising program for 16-inch and larger
valves. The valves are exercised once every two years. This frequency appears to be
adequate to keep the valves operational, and it should provide the flexibility to isolate an
area for repair purposes if needed. The District has also bought two GPS units which
are used to locate all valves.
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e. Leak Detection. The District has a set of leak detection equipment, including a noise
correlator, which is used on an as-needed basis. The District has four operators who
are trained to use the leak detection equipment, but leak detection is not performed on a
regular, scheduled basis. Since leaks are often precursors of main breaks (by slowly
washing out the pipe bedding material), it is recommended that the District dedicate one
full time employee for leak detection. Such a practice should help reduce the number of
main breaks, and it is believed the additional staffing costs will be more than offset by
the reduction in repair activities.

f.  Water Main Break and Leak Repairs. Two supervisors oversee the general
maintenance work in the District’s service area through nine field crews. One crew is
dedicated for concrete pouring to repair sidewalks following main repairs. The District
also has outside contractors on retainer for asphalt overlays, top soil, and service
installations.

The maintenance staff has adequate equipment to handle the day to day and
emergency conditions with which they are faced. The equipment includes dump trucks,
backhoes, demolition hammers, and one Vac truck unit. The District also maintains an
adequate supply of spare parts, fire hydrants, valves, etc. The GBA Master Series
software system is used for inventory management. ltems taken out of the warehouse
are documented on a form which is later entered into the GBA system. The District may
wish to consider establishing a bar code system to make the inventory management
system more efficient.

From discussions with District staff, it appears that the O&M staff serving Kenton and
Campbell counties and the newly acquired City of Newport is not well integrated.
Certain staff members have more in-depth knowledge of the system in Kenton County
than Campbell County, and vice-versa. It also appears that the same set of standard
operating procedures may not be followed for the entire system. In addition, like many
other water utilities, a significant number of the District's maintenance staff may be close
to retirement age. The District should consider implementing a knowledge management
project through which all the residual knowledge and information related to the system is
captured, organized and put to effective use throughout the District's service area. This
would help ease the transition to new staff members and provide a more uniform set of
procedures for operations and maintenance.
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7. WATER MAIN REHABILITATION / REPLACEMENT PROGRAM

The District has an ongoing water main rehabilitation and replacement (R/R) program.
The program is designed to respond to distribution system water quality concerns and
excessive water main breaks, and extending the service life of water mains. The District
has extensively used epoxy lining techniques to line unlined cast iron water mains.
Cement mortar lining has also been used on a limited basis, but the District’s experience
has not been positive.

Cleaning of water mains is performed by either drag scraping or power boring. District
staff prefers the power boring system as it exerts less stress to the pipe, thereby
reducing the potential for resulting damage. One epoxy lining system used is “GEOPOX
GX014", manufactured by Mercol Products Ltd. This two-component product, which is
applied by spraying to a finished film thickness of 40 mils, takes approximately 16 hours
to cure. Following the curing of the liner and reinstatement of service lines, the line is
disinfected and tested for water quality. Because the water main may be out of service
for several days, above-surface temporary service lines are established to serve
customers.

Because epoxy lining is a specialized technique, there are presently few qualified
contractors to perform this type of work. This can have an impact on the availability and
pricing of projects in the future. It is suggested that the District may wish to consider
including cement mortar lining as an alternative in its lining specifications to improve bid
pricing competitiveness and ensure there are adequate responses to its project bids. 1t
should be noted that cement mortar lining has been used extensively in the US over the
past 30 years and there is a larger pool of qualified contractors to perform this type of
work.

The design of NKWD's epoxy-lining projects is performed in-house. The District has
developed technical specifications for epoxy lining. Drawings are developed which
indicate the location of the main to be cleaned and lined with notes added to replace,
add or remove valves or fire hydrants. Valves and hydrants are also replaced; service
connections are not replaced as a standard practice.

The District contracts out cleaning and epoxy lining of mains at a cost of approximately
$650,000 per year. In addition, the District spends approximately $45,000 for in-house
design and inspection services plus another $20,000 in materials supplied to the
contractor. The average cost of epoxy lining is approximately $40 per foot. In 2003, the
District is cleaning and lining 710 feet of 4 inch cast iron mains, 12,595 feet of 6 inch

Asset Management Program H-132 E]
May 2004 BLACK &VEATCH

Corporation



NorthernéKentucky
\K/@t@; VIStrICt  Existing Water System Infrastructure and Programs

-

cast iron water main, and 615 feet of 8 inch cast iron water main, for a total of 13,920
feet (2.6 miles).

Water mains with excessive breakage rates are scheduled for replacement. All
replacements are currently accomplished by open cut method. The District has
explored, but not utilized any trenchless installation methods because it has not yet been
proven to be cost effective. Many utilities nationwide have started using directional
drilling for the installation of water lines, and pipe bursting has also become popular.
Lining methods (such as subline, rolidown, and duraliner systems) have also been used
by water utilities. It is recommended that the District consider using such techniques
when it is found to be cost effective. Some installations, such as railroad, highway and
environmentally sensitive area crossings, may be good candidates for trenchless
installations.

The current water main replacement rate for NKWD is approximately five miles per year.
The District replaced approximately 25.6 miles of main from 1998 through 2002, at a
total cost of $9.1 million ($72 per foot). The Distribution System Master Plan
recommended an annual expenditure of $2.1 million be budgeted for the water main
replacement program. At an assumed unit cost of $72 per foot, this translates to
approximately 5.5 miles of annual water main replacement (approximately 0.5% of the
system).

The District has recently hired a Staff Engineer to manage and further develop the R/R
program. Standard operating guidelines for the program are in the process of being
established in an internal report by the District. This report will serve the purpose of
formalizing a systematic approach to main replacement and rehabilitation. By following
a known, defined, procedure, NKWD can be more efficient and consistent in prioritizing
mains for replacement and also provide documentation to other interested parties as
may be appropriate.

Currently, NKWD is working to develop an application to combine all factors (diameter,
age, material, breaks/mile, quality complaints, etc) into one database. Based on
discussions with the District, this database will then be manipulated, sorted, filtered and
displayed in an ArcView or Excel computer program. The database will place a rank on
each main in the system in order to visualize the highest priority for replacement.
Essentially, this database will help prioritize the main replacement schedule just as
NKWD has done manually for the five-year list. Also, the database will be converted to a
shape file for geographic interpretation. Although this is a large task that may take some
time to implement, once the database is complete it will provide an up-to-date evaluation
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of the system. When established, the District will maintain and update the database on
a monthly basis.

At the District's request, selected tables and figures from the R/R program are included
as Appendix E of this report for information purposes. Please note that these tables and
figures are in the process of constant revision as the District continues to refine its
program.

a. Decision Criteria for Main Rehabilitation and Replacement. The decision to clean and
epoxy line specific water mains is primarily based on an analysis of discolored water
problems. When an area is selected for cleaning and epoxy lining, the lines with a
previous break history are replaced. Only those pipes that do not have an established
break history are cleaned and lined. The District has developed a point-rating system
decision model for identifying water main replacement candidates, which is summarized
in Table 11-12.

Table 11-12
NKWD Decision Criteria for Water Main Replacement
Factor Condition/ Quantity Points

Discolored Water If Present 100
Blow-offs If Present 100
1 100
2 200
3 250
No. of Breaks 4 300
5 350
6 400
= or >7 450
= or >16 inches 100

12 inches 50

10 inches 25

Diameter 8 inches 0
6 inches 25

= or < 4 inches and >1 inches 50

= or < 1 inches 0
> 60 years 100

Age = < 60 years 50

Copper 0

DI 0

Cl 25

. Transite 50
Material Steel 75
PVC 100
Concrete 125
Galvanized 150
Street Replacement if planned 200
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The primary source of the District’s discolored water problems are old, unlined cast iron
mains in the system. Unfortunately, an accurate account of the miles of unlined cast iron
pipe is not available to quantify the magnitude of the problem. Combined, the unlined
and lined cast iron mains are responsible for 83% of the District's main breaks. Thus,
cast iron piping is the cause of most problems experienced by the NKWD distribution
system.

Ductile iron piping, which constitutes a major portion of the NKWD system, is a superior
product to cast iron pipe and its performance history for the District has been good.
However, ductile iron pipe, similar to cast iron pipe, is prone to failure when it is installed
in corrosive soil environments. Furthermore, the wall thickness of ductile iron pipe is
less than that for cast iron, and as a result less time is required for its walls to be
penetrated due to corrosion. While not presently a problem, it is likely that the ductile
iron piping will experience more frequent corrosion related failures in future years. The
first known installation of ductile iron pipe in the District's system was around 1965, so
the earliest ductile iron piping present in the system is approaching 40 years old.
Depending on the corrosivity level of the surrounding soils, these pipes could start failing
at a higher rate by approximately 2025. The District therefore has a window of
opportunity to address its cast iron mains by 2025, before the ductile iron piping begins
to become a problem.

b. Water Main Rehabilitation and Replacement Planning. The District is facing two
major questions regarding its R/R program:

1. How much funding should NKWD allocate for the R/R Program?
2. How should NKWD prioritize its system for R/R?

Many utilities are faced with these very same issues. The American Water Works
Association Research Foundation (AWWARF) has developed a computer model
(KANEW) which utilities are using to develop long range pipe R/R plans. Based on the
water main inventory and estimated life-span data, KANEW predicts the length of
different pipe categories to be rehabilitated or replaced on an annual basis. KANEW is a
macro model and does not provide specific locations for R/R. The District has a copy of
this model and intends to use it as a planning tool to budget funds for R/R. This model
will respond to the question of how much funding is necessary for main rehabilitation and
replacement.
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A prerequisite to using the KANEW model is to have a complete and accurate inventory
of the system components in place. The District's system inventory at this time is
incomplete, which would preclude effective use of KANEW. The inventory should be
supplemented to include data on material type (lined cast iron, unlined cast iron, poly-
wrapped ductile iron, and un-wrapped ductile iron) and age of the system.

On the issue of identifying candidate mains for R/R, NKWD has two options. One option
is to revise the current model to include additional parameters; however this would
require some programming effort. The second option would be to obtain an available
software package designed for water mains, but these models are often inflexible and
may not be able to accommodate special needs of the District. However, the in-house
model can be as simple as an Excel spreadsheet or Access database.

it is recommended the District consider revising its in-house water main evaluation
model. Good examples to consider are those models developed by the Louisville
(Kentucky) Water Company (LWC) or Black & Veatch. A description of these two
models follows.

i. LWC Pipe Evaluation Model. The Louisville Water Company developed an internal
Pipe Evaluation Model (PEM) in 1993 to aid in development of their Main Replacement
and Rehabilitation Program (MRRP). It consists of a distributed network of GIS
applications that utilize various hardware and software systems. The facilities data
incorporated into the model are managed by LWC's Oracle relational database
management system. The PEM evaluates the service area on a street segment or block
level.

In the PEM, twenty-three different criteria or parameters are used to evaluate the
condition of water mains. These parameters are derived from integrating LWC's
information systems and data that is obtained from other sources. The PEM integrates
facility, hydraulic, and maintenance data from LWC's Facilities Management System,
Automated Mapping System, Work Order System, and the City of Louisville Department
of Public Works paving data to formulate the database for assessment of the distribution
system.

The parameters used by the Louisville Water Company's PEM to rate water mains are
listed in Table 11-13, along with the associated category type and point value assigned
for each.
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Table 11-13
LWC Pipe Evaluation Model Criteria

No. Parameters Category Rating Range
1 Central Business District Geographical Yes =10 No =0
2 Redevelopment Zones Geographical Yes = 10 No=0
Major Arterial = 10 Minor Arterial = 5
3 LOJIC Roadway Classification | Geographical Primary and Secondary Collector = 2
Residential = 0
Hydraulic,
4 Water Main Size Maintenance, <6"diam. =10 =6"diam.=5 >6"diam.=0
Service Quality
Hydraulic, _
5 Water Main Type Maintenance, Asbestos Cement, Delavaud_ Cast Iron, Steel = 10
A : All other = 0
Service Quality
Hydraulic, : -
6 Joint Type Maintenance, Leadl Leadite, Bondo = 10 _
. : Unknown =5 All other = 0
Service Quality
Hydraulic, - _
7 Water Main Vintage Maintenance, 122?3:1822 - ;O 19%'&9‘,‘?’; - 8
Service Quality
g | Main Break Frequency rvdraulle, >150=10  100-150=8  50-100=5
(# per 100 miles per year) Service Quality 25-50=2 <50=0
. Hydraulic,
9 f;'”;f?gg ;’i‘fg;‘egfyear) Maintenance, >100=10  50-100=5  <50=0
P pery Service Quality
10 Emergency Maintenance Maintenance 10 points if a special maintenance issue
Hydraulic,
11 Field Pipe Samples Maintenance, Not currently implemented
Service Quality
12 Corrosive Soil Zones Geographic 10 points if located in corrosive soil area
Discolored Water Frequency . . ~ E0 = -
13 (# per 100 miles per year) Service Quality >50 =10 10-50 =5 <10=0
Taste and Odor Frequency . . _ _ _
14 (# per 100 miles per year) Service Quality >50=10 10-50 =5 <10=0
15 gg;::mented Water Quality Service Quality Not currently implemented
. >2 services per 100 feet = 10
16 Domestic/Fire Service Density g:x:s:%nlf;it 2 services per 100 feet = 5
Y <2 services per 100 feet = 0
Hydraulic,
17 Parallel Water Mains Maintenance, 10 points if segment contains parallel water mains
Service Quality
High Pressure Frequency Hydraulic, _ ) - -
18 (# per 100 miles per year) Service Quality >100 =10 50-100=5 <50=0
Low Pressure Frequency Hydrauliic, - 3 - _
19 (# per 100 miles per year) Service Quality >100 =10 50-100=5 <50=0
. A Hydraulic, <500 gpm =10 500-750 gpm = 8
20 | Fire Flow Availability Service Quality 750-1500 gpm = 3 >1500 gpm = 0
. Hydraulic, - -
21 Dead End Water Mains Service Quality Yes = 10 No =0
. >2 lead services per 100 feet = 10
22 Lead Service Density !\SA:rI\r/litfgg‘ucaﬁft 2 lead services per 100 feet = 5
y <2 lead services per 100 feet =0
. Maintenance, _ _ = =
23 Paving Data (Pavement Age) Geographic >=1Qyears=10 5-9years=5 <5years=0
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Each parameter is given a rating as indicated in the fourth column of Table 1I-13. For
example, any water main located in the Central Business District (CBD) is given a rating
of 10. In addition to the ratings listed in Table 1I-13, each parameter can also be
assigned a weighting factor. The total score for each segment of water main is then
obtained from the following equation:

Total Score= Y Wi x Ri i=123,.23 Eq.1
Where Wi is the weighting factor, and Ri is the rating factor for the parameter i.

The total score given to each pipe segment is the basis for prioritizing and developing
the rehabilitation plan. The weighting factor provides a simple mechanism to emphasize
one or more parameters at different stages of the program. For example, initially, the
water quality parameters may be of great concern and given a high weighting factor,
however, as water quality problems are resolved, the focus of the program can be
shifted to eliminating another factor, such as high incidents of water main breaks.

i, Black & Veatch Model. The approach used in the B&V Water Distribution
Management System (WDMS) is very similar to the approach used in LWC model. The
B&V model uses weighted strategic criteria (parameters) to come up with a total
strategic score, using an equation similar to Eq.1 above. WDMS also has a cost module
which compares the cost of rehabilitation / replacement with the cost of repair of future
breaks over the remaining life of the main. The remaining life of the main is estimated
from a formula developed by Tom Walski in 1982. This aspect is very important in that it
responds to the question of whether replacement is a cost-effective approach as
compared with continuing to repair the breaks.

¢c. Long-Term Rehabilitation and Replacement Program. The most pressing need of the
District at this time is to address the issues related to cast iron water mains. This will be
a significant undertaking which may take several years. An accurate accounting of the
total length of unlined and lined cast iron water mains is not available to make an
estimate of the magnitude of this task. However, it is estimated that to bring the situation
under full control may take 15 to 20 years. The KANEW model results can provide a
basis to determine an appropriate time table for cast iron main R/R.

For discussion purposes, it may be assumed that 50% of the water mains designated as
iron pipe are cast iron and 50% of the cast iron is unlined. The estimated length of
unlined cast iron under these assumptions would be approximately 200 miles. Lining of
200 miles over a 20 year period would require approximately $2.0 million annually. This
is almost three times the amount the District is currently spending on relining of its water
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mains. While the assumptions need to be validated, it appears that the District should
allocate more funds for the lining program.

The current rate of replacement for cast iron water mains (5 miles per year at a cost of
approximately $2.1 million) would require approximately 80 years (2083) to replace all of
the cast iron mains (assuming 400 miles of cast iron mains). At that time, the “youngest”
cast iron water main in the system would be 111 years old (installed in 1965).

8. SYSTEM STRATEGY AND RECOMMENDATIONS

The District's overall strategy for operation and maintenance of the piping system
consists of short-term solutions in conjunction with a long-term program. This strategy
has the following elements:

» Ongoing maintenance activities such as flushing and installation of blow-offs to
control the occurrence of discolored water incidents.

e Cleaning and lining of structurally sound unlined cast iron water mains to
eliminate discolored water problems and protect interior of pipe from continued
corrosion.

e Replacement of cast iron mains with a high frequency of breaks.

This strategy seems prudent and should minimize the number of water main breaks and
discolored water problems in the long run.

At the same time, the reliability of the water service in the District service area depends
to a large extent on the performance of its large transmission mains (16-inches and
larger). The District has addressed this issue by deciding to replace all steel
transmission mains in its system, and constructing a new line parallel to the existing
PCCP line which has exhibited several joint problems.

The current O&M practices are generally adequate, although there are several areas
where improvements can be made. The ongoing conventional flushing is not very
effective in minimizing the discolored water incidents. Unidirectional flushing will
produce better results. B&V concurs with the District's decision to execute a pilot
unidirectional project with the objective of extending it to the entire system. Inclusion of
air scouring technique as necessary will further enhance the results.
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B&YV also recommends that the District implement a formal leak detection program which
would include metering to identify and prioritize the areas with most leaks. Assuming a
production rate of 2,000 feet per day with a crew of one person, it would take
approximately 10 years to survey the entire system. While the leak detection program
will reduce the unaccounted-for-water loss, its primary objective would be to minimize
water main breaks. The District’'s current unaccounted-for water rate of 10% is typical of
most utilities and is below the 15% national average.

As discussed earlier, the District has a sizable length of cement lined ductile iron pipe
which is not poly-wrapped. These pipes are subject to external corrosion and can lead
to pinholes and eventual failure of the ductile iron pipe. Although ductile iron is more
robust than cast iron, the ductile iron pipe wall thickness is significantly smaller than
cast iron pipe. This means that the pipe wall can be penetrated by the external
corrosion process in a much shorter timeframe. While interviews with District staff
indicate that the poly-wrapped ductile iron pipes in the system have performed well,
some utilities have experienced external corrosion even when poly-wrapping has been
used. It appears that groundwater fluctuation may lead to corrosion of ductile iron pipe
even with poly-wrapping. While not urgent, it is logical to initiate a program for the
protection of ductile iron pipe. The District may want to postpone the initiation of this
program to a time in the future when a substantial length of unlined cast iron mains has
been rehabilitated.

Based on our review and assessment of the District’s distribution system O&M and R/R
programs, we concur with the multi-faceted approach adopted by the District and offer
the following recommendations to enhance the existing programs:

e Establish a District-wide task force with representatives from engineering,
operations and maintenance, water quality and production, information systems,
and customer service with the objective to facilitate coordination and ensure that
proper and thorough input is provided into the R/R program.

e Develop an understanding of the causes of water main breaks in the distribution
system by collecting and analyzing pipe and soil samples from main break repair
sites. The suggested time table for completing this task by the end of 2005.

e Continue tracking main breaks, leaks, and water quality complaints. Develop
quarterly reports of data. Include a field in the CIS to document the causes of
discolored water problems. Use parcel information and GDT for geocoding of

incidents.
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e Continue routine O&M practices to minimize the impact of discolored water
problems.  Utilize unidirectional flushing and air scouring as necessary fto
improve flushing results. It is recommended that the unidirectional pilot be
implemented in 2004 and system-wide application be implemented in 2005.

e Establish a formal leak detection program. It is recommended that this program
be initiated in 2005 or earlier if possible.

e Consider implementing a knowledge management project through which all the
staff knowledge related to the system is captured, organized and put to effective
use throughout the service area. A suggested start date for this project is 2005.

e Consider implementing a bar code system for inventory management.

e Develop long term R/R planning strategies. This task involves utilizing the
AWWARF KANEW model. The District should first supplement its inventory data
with pipe material and age data before this model can be run. The results of this
model can be used to develop funding needs over the next 50 years. The
funding needs will form the supporting basis for rate adjustment applications to
the Public Service Commission (PSC). The suggested time table for completion
of this task is 2004 or as soon as practical.

e Revise existing decision model for identifying R/R candidates by incorporating
additional relevant parameters. Aspects of the LWC and B&V models can be
incorporated as appropriate. In particular, the B&V cost module concept should
be incorporated so that a cost benefit analysis of replacement versus continuing
to repair breaks can be made. The suggested time table for completion of this
task is June 2004.

¢ Continue with the implementation of the long term R/R.

e Clean and reline structurally sound unlined cast iron pipes. Replace cast iron
lines with high frequency of breaks. The relining program should be targeted for
completion in 20 years.

e Establish a post-rehabilitation evaluation to determine how effective the
rehabilitation practices have been. A suggested frequency is to inspect the line
one year and three years after rehabilitation, and every five years thereafter.
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e Consider allowing cement mortar lining to improve bid pricing competitiveness
and assure adequate number of bid responses.

e Replace water mains with high frequency of main breaks. The replacement
program for cast iron will be completed in 80 years.

e Consider using trenchless technologies for pipe replacement.

e Establish a ductile iron pipe protection program. A suggested start date for this
initiative is 2015. At that time, the oldest ductile iron main in the system would be
50 years old.

e Continue replacing all old steel fransmission mains with ductile iron.

F. PREVENTATIVE MAINTENANCE PROGRAM

This section presents the findings of the evaluation and recommended improvements to
NKWD's Preventative Maintenance Program. The section also discusses the role of the
Operator 10 (Allmax) software program in the Preventative Maintenance Program, and its
flexibility and viability for use by the District in the future.

The field assessment of the Preventative Maintenance Program and Operator 10 software
was conducted on July 1 and 2, 2003. As part of the evaluation process, the following
staff members who are involved with the Preventative Maintenance Program were
interviewed:

« Jim Dierig - Maintenance Manager

= Bill Wulfeck - Operations Manager

= Scott Rymarquis - Maintenance Foreman
= Amy Matracia — SCADA Administrator

» Steve Findley - Mechanic

= Joan Verax - Receptionist

Each person explained their involvement in the Preventative Maintenance Program and
their exposure to the Operator 10 software. It was determined that the NKWD staff directly
involved in Preventative Maintenance include the Maintenance Manager, the Maintenance
Supervisor, the Maintenance Foreman, six Equipment Servicemen, three Mechanics, the
Facilities Foreman, and three Facilities Technicians. In addition, instrumentation staff is
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involved in the Preventative Maintenance Program. The instrumentation staff includes the
SCADA Administrator, an Instrumentation Specialist, and an Instrumentation Technician.
In addition, insight on the type of data entered and utilized in the Operator 10 software was
obtained through these discussions.

NKWD is aware of the importance preventative maintenance has on the overall
productivity of the utility. The maintenance philosophy is reflected among personnel at all
levels and is demonstrated through regularly scheduled routine maintenance. The staff
interviewed at each level exhibited dedication and commitment to quality workmanship
and thoroughness. In general, the condition of the facilities reflects this philosophy.

NKWD has programs and regularly scheduled preventative maintenance in place for the
following areas:

= Pump vibration, voltage, and amperage tests are conducted each month on units
rated over 2100 gpm (3 mgd).

» Each pump rated over 2100 gpm is rehabilitated each year. The electrical
components of the pumps are checked at an electrical shop, and the three NKWD
pump mechanics perform the mechanical rehabilitation. It was noted that the
NKWD pump mechanics do not work on submersible pumps.

= A mowing contract for the facilities is overseen by the Facilities Foreman and the
Maintenance Manager.

= Contracts are awarded for tank painting and facilities painting, as needed.

»  NKWD awards an electrical contract to perform work twice per year on equipment
at various sites. The work consists of cleaning the contacts, meggaring, cleaning
switch gears, making any adjustments as required, and greasing equipment as
appropriate.

= A contract is awarded for diving inspections at the three raw water intakes. The
inspections are done twice per year.

1. OPERATOR 10 PREVENTATIVE MAINTENANCE SOFTWARE

The Operator 10 software program forms a crucial component of the NKWD preventative
maintenance program. The evaluation of the Operator 10 software program was

Asset Management Program 11-143 E
May 2004 BLACK & VEATCH

Corporation



NorthernéKentucky
'? IStrlCt Existing Water System Infrastructure and Programs

performed by navigating through the brief cursory tour of the program as well as talking
with users of the software. The program was evaluated for present use in regards to daily
procedures, the expandability of the program, and whether it has the capability and
upgradeability for future use by NKWD.

The Operator 10 program is currently used to prepare work orders for preventative
maintenance procedures on various pieces of equipment. Preventative maintenance is
scheduled on a prescribed time interval (i.e. daily, weekly, monthly, quarterly, etc.) which is
either suggested by the equipment vendor or through the experience of NKWD
maintenance personnel. The Operator 10 work orders also have a priority code; however,
a definition of how these codes are assigned is not apparent and their effect on work order
generation is minimal.

At the beginning of each week, work orders are generated by the software for equipment
due for service that week. When the work is completed, the work order is returned by the
maintenance personnel to the supervisor, who forwards it to the administrative assistant
for entry into the Operator 10 program. Presently, the administrative assistant enters any
comments noted on the work order and/or repairs performed into the system. When a
regularly scheduled activity is completed, the Operator 10 program restarts its time
schedule sequence at zero. It was noted that any corrective or non-scheduled
maintenance work that is performed on equipment is first written by hand on a blank work
order by the maintenance personnel, and turned in to the supervisor. The supervisor then
reviews the work order, and forwards it on to the administrative assistant, who
subsequently sets up a work order for that activity, and enters the information and work
performed into the Operator 10 program.

B&V reviewed work orders from November, 2002 as examples of how the work orders are
utilized by the maintenance group. As stated above, when a work order is completed, it is
returned and the data is entered into the Operator 10 system. While reviewing completed
work orders in the system, it was noted most work orders did not have any additional
comments. The majority of the work orders had a note on them, but the notes did not
explain or give specific information on how the work was completed. Work order
documentation varies, and details are not always provided on the cause of the problem
and the procedure followed to repair the problem. As a result, there is no history recorded
for equipment in the Operator 10 program.

It was noted that additional SCADA capabilities are currently being added to the NKWD
pumping stations as part of an ongoing project. Each pumping station will have a “Multi-
Lens” system that will transmit information to the plant SCADA system. This information is
currently collected by maintenance personnel during site visits to each pumping station,
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but is not recorded in the Operator 10 system. It is recorded in a spreadsheet not within
the Operator 10 system. When the upgrade to the SCADA system is complete, it will be
linked to the Operator 10 system.

Presently, the maintenance group uses the Operator 10 software system as a scheduler.
The instrumentation group uses the system as a scheduler, and also as a tool for
calibration protocols, work orders through PDAs, and basic recordkeeping.

To continue to use the Operator 10 package in the future, it would need to be upgraded
periodically to keep the program current. Discussion with the Allmax — Operator 10
Software Company revealed that the product will be well supported in the future.
Upgrades along with full use of the features of the program will make the Operator 10
software program viable for years to come.

2. PREVENTATIVE MAINTENANCE PROGRAM RECOMMENDATIONS

The following are B&V's recommendations to enhance the Preventative Maintenance
Program:

= Assign a priority numeric code for order of repair to each piece of equipment. A
definition should be assigned to each numeric code; e.g., Priority code 1 would be
to repair the equipment as soon as possible, Priority code 5 would be repair within
one week.

= Add or assign one person to administrate the Operator 10 program for the
maintenance department and work in coordination with the SCADA Administrator
to utilize the Operator 10 software program more effectively.

= Link the distribution pumping station information from the plant SCADA system into
the Operator 10 system. The distribution pumping station information will be
provided to the plant SCADA system via the new “Multi-Lens” system. This
linkage will eliminate the need for maintenance personnel to collect information
from the distribution pumping stations during their visits.

= Currently, the maintenance information resides in the Operator 10 software. This
information is not readily available to the maintenance, operations and engineering
managers. It is recommended that the maintenance information stored within the
Operator 10 software should be made available via the computer network for the
use of the above managers.
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Continue to use the Operator 10 software program to produce work orders on
timed intervals, but develop priority codes for work orders.

» Document specific details of repairs on work orders, so that future maintenance
personnel can use the information.

= Develop a maintenance history timeline that is stored in the Operator 10 program
for each piece of equipment.

» Continue to record the hours spent on the job, including the amount of travel time.
This will help management plan and schedule future work appropriately.

= Populate all aspects of the Operator 10 program. It is capable of providing:

Updated inventory and location of the inventory.

Vendor information such as address, phone number, contact name, etc.
Where parts may be purchased, part number, and costs.

Budget information to reflect hours on the repair or maintenance time, as
well as the cost per job when base salaries are included.

o 0O 0 O

= Use the Operator 10 program to automatically generate purchase orders. If the
format is not satisfactory, then the information necessary to create a purchase
order could be obtained from the Operator 10 software and formatted as desired,
or the purchase order generated from the software could be attached to the current
NKWD purchase order form to minimize writing purchase orders multiple times.
The final order could then be initiated through the Operator 10 administrator or
Maintenance Manager by reviewing the inventory.

= Equipment history should be stored in the Operator 10 program. Forecasting
potential problem with equipment may be accomplished by reviewing equipment
history. For example, in the past, the Richardson Road Pumping Station and
TMTP pump seals needed replacement every two years. Maintenance personnel
worked with the pump and seal vendors to find a remedy to this problem and the
repeated repair was eliminated. With the Operator 10 program, such equipment
history is readily available for review. In addition, if similar problems arise at other
facilities, then the maintenance personnel can use Operator 10 to review what was
done to fix a similar problem, rather than having to “re-invent the wheel” and
increase efficiency.
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» The maintenance and instrumentation groups should develop consistent priority
codes to be entered into the Operator 10 program for determining the priority of
equipment maintenance.

» Training of all maintenance staff on the equipment and the Operator 10 program
would be beneficial. It is suggested maintenance management use their training
budget each year to familiarize all maintenance personnel with the equipment they
are repairing and present recommendations from vendors on repairs or
maintenance that would make equipment more reliable. If an administrative
assistant is hired to oversee and work with the Operator 10 program, that person
could train maintenance personnel the hands-on use of the program.

= Knowledge transfer from some of the senior maintenance staff to new staff is
imperative. Two of the pump mechanics have 20 plus years of experience, and
are planning retirement in the near future. The knowledge and expertise of these
staff members is very valuable and will be hard to replace.

3. ALTERNATIVE PM SOFTWARE SYSTEMS

The Operator 10 software is serving NKWD’s needs, and the opportunity exists for the
District to make additional use of that system’s functions. As the District expands its use
of PM software into the future, it may wish to examine alternative maintenance systems
with other capabilities. One example is a Maintenance Management System (MMS). The
MMS focuses on individual tasks that are related to maintaining a treatment facility. A
recent innovation complementing MMS has been the development of a tool which places
maintenance activities in a “process perspective”. The goal of the treatment facility is to
produce excellent quality water. MMS allows operations staff to track equipment status,
and from a process perspective evaluate whether or not the plant has adequate available
capacity. Evaluating the process capacity lets the maintenance staff know immediately
what tasks are priorities. The application also tracks daily values on how much capacity
the plant is capable of producing.

The Plant Capacity application contains a user-set list of all the equipment that personnel
want to monitor. Operations staff input equipment status (In Service, Out of Service, or
Stand-by) as needed on every shift, keeping the system updated. Users can view the
current status of any piece of equipment, the person who made the changes, the date the
status changed, and any comments on the equipment. The user also has the ability to
sort the list by area, by status type, or by treatment capacity. The report allows the user to
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define a treatment “Process”, then define treatment “Trains” that make up the process, and
then set an “At Risk Value”.

An example of this would be a plant that has 10 clarifiers with a sludge pump dedicated to
each clarifier and a redundant pump provided for every 2 clarifiers. If the plant requires 8
clarifiers to be in operation at any given time, the logic would be as follows:

= Process: Clarification

= Trains: 10 Trains would be defined with each train made up of one clarifier, the
sludge pump dedicated to it, and the redundant pump associated with it.

= The “At Risk Value”: The process could be based on firm capacity or average daily
flows. In this case it would use 8 clarifiers. That means if there are only 8 trains
operating, the plant is at risk of not being able to meet treatment plant objectives
for capacity and acceptable water quality.

= Report: When a report is run, it uses the defined logic above to determine whether
there is adequate or inadequate capacity available. If there is insufficient capacity,
the report indicates where the deficiency lies. The deficient area then becomes the
priority for maintenance activities to increase the plant capacity.

G. PUMP INSPECTION PROGRAM

NKWD implemented an on-going Pump Inspection Program (PIP) several years ago to
provide an additional element to the overall preventative maintenance efforts. The PIP is
conducted on an annual basis, through a bid package with qualified pump repair
companies. Each year the District determines which of its pumping units should be
included in the PIP. This selection is based on a combination of factors, which include the
following:

o Type of service (i.e., raw water, backwash, filter effluent, etc.)

e Runtime

e Vibration measurements

e Collected field data (alignment readings, winding temperature, amp readings, etc.)
e Criticality to operations

Asset Management Program 11-148 E
May 2004 BLACK &VEATCH

Corporation



Northern#Kentucky
ISQ:I(Zt Existing Water System Infrastructure and Programs

The District does a very thorough job of collecting data on the pumping units for the
purposes of assessing wear and identifying potential repair problems as early as possible.
The combination of data collection by NKWD along with the PIP has been very effective at
improving the reliability of the District's pumps. By one internal estimate, the PIP has
contributed to a decrease of approximately 40% in the overall amount of pump down-time
being experienced.

Typically, between five and ten pumps are identified each year for inspection. Once a
company is selected for the annual PIP, they physically examine the critical pump
components and provide a written inspection report documenting the condition of the unit
and any recommended repairs. Depending upon the nature of any recommended repairs,
the District may elect to have the PIP contractor to perform the repairs or have them
conducted separately, outside the PIP work.

Since the PIP was first implemented in 1998, the District has experienced considerably
better operation and reliability of its pumping units. This program is considered a success,
and it is recommended that it be continued. Although NKWD has refined the PIP
somewhat since its inception, and such enhancements are anticipated to continue as
additional experience is gained, no significant modifications to the PIP are recommended.

H. WATER QUALITY LABORATORY

The District's Water Quality Laboratory was reviewed as part of the AMP for space and
equipment needs related to current and future analytical testing requirements. NKWD
operates a well established laboratory, focusing on compliance monitoring for
trihalomethanes (TTHM) and haloacetic acids (HAA), volatile organic compounds (VOCs),
total organic carbon (TOC), metals and inorganic compounds. The laboratory also
participates in additional and unregulated testing. The analyses that are currently
contracted out to other laboratories are for synthetic organic compounds (SOCs),
radionuclides, cyanide, mercury, dioxin, and Cryptosporidium. The NKWD laboratory is
contracted to perform various analyses for surrounding water utilities and private entities,
which makes up approximately 20 percent of the entire analytical volume.

The laboratory facility, constructed in 1999, is located at the Fort Thomas Treatment Plant
and includes the following rooms.

= Wet Chemistry
» Organics
= Microbiology
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= Pathogen

» Balance/Dry Chemical Storage
»  Water Purification/Glassware

* |norganics/Trace Metals

= Gas Storage

= Shipping and Receiving
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In addition, the laboratory facility has administrative and clerical areas for support functions
related to the lab and areas for future expansion.

1. WET CHEMISTRY ROOM

The Wet Chemistry laboratory is used for general chemical analyses, including but not
limited to alkalinity, pH, turbidity, fluoride, and total suspended solids (TSS). It is furnished

with the following major equipment items:

«  Fume hood
=  Sample sink
=  Two ovens

= Sample refrigerator (Fisher “Isotemp”)

The laboratory staff indicated that spectrophotometric mercury analyses could be
performed in this room; however, the instrumentation and equipment would need to be
purchased if mercury is considered for in-house compliance monitoring. Future increases
in in-house or contracted sample volumes will require an additional refrigerator.

The Wet Chemistry Room is an
important part of the laboratory because
it houses the most basic and essential
equipment needed t{o operate a
compliance laboratory. As regulations
become stricter and more testing is
required, more bench space will be
needed. One option to meet this need is
to move the wet chemistry laboratory to
the first floor of the building and install
cabinets and bench casings. Figure lI-
34 shows a space on the first floor in the
southeast corner that could be modified
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to laboratory space. This would create space for another laboratory room, depending on
District plans for future expansion.

2. ORGANICS ROOM

The Organics Room is used for testing organic compounds, such as TTHM / HAAS and
TOCs. Other analyses conducted include a three-year cycle of regulated and unregulated
VOCs, which is performed by the laboratory staff. The major equipment in this laboratory
includes the following:

» Tekmar Dohrman “Phoenix 8000” TOC Analyzer, with a “Aqua Tek 70°
Autosampler

=  Hewlett Packard “5972 Mass Spectrometer” with an Hewlett Packard “56890 Gas
Chromatograph Series Il Plus”, a Hewlett Packard purge and trap apparatus, and a
Tekmar Dohrman “Aqua Tek 70 Autosampler”

» Hewlett Packard “5890 Series |l Gas Chromatograph” with a Hewlett Packard
“6890 Series” Injector and Autosampler

The TOC analyzer has been in operation for approximately three years. The Hewlett
Packard “5972 Mass Spectrometer” with an HP “5890 Gas Chromatograph Series |l Plus”
is used for TTHM and VOC analyses. The Hewlett Packard “5890 Series Il Gas
Chromatograph” with a HP “6890 Series” injector and autosampler is used for HAA
analyses. These instruments are currently able to reach detection limits. The laboratory is
also equipped with a refrigerator for analytical standards and a fume hood.

The following list includes suggested modifications to this laboratory to accommodate
future needs:

= Both Hewlett-Packard “GC 5890” models should be replaced in the near future.
» The TOC analyzer will need to be replaced before 2020.

»  The two GC instruments share a helium tank. As the number and total volume of
samples increase, a separate helium tank may have to be provided for each

instrument.
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3. MICROBIOLOGY ROOM

Several equipment items in the Microbiology Laboratory, although currently operational,
will need replacement. The equipment in this laboratory room includes the following:

¢ Two Marketforge “Sterilmatic” autoclaves
e Fisher Scientific “CO, Incubator 605"
e Blue M HPC Incubator
The following are suggested modifications to this laboratory to accommodate future needs:

= The Blue M incubator lacks a humidity monitor and controls, which are likely to be
required to meet future regulations.

= Future regulations may dictate that the coliform monitoring procedure be changed.
The Colilert-Quanti-Tray coliform test, or other EPA approved method, is a reliable
and more sensitive method, specifically for E.coli. The use of membrane filtration
as a backup method may be necessary.

4. PATHOGEN ROOM

The Pathogen Room is currently not used for pathogen testing. The room contains a
centrifuge, a refrigerator, and a magnet separation apparatus. There is also a closed-off
darkroom for the Zeiss microscope.

According to the Long Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR),
monthly monitoring of source water for Cryptosporidium will be required for two years. In-
house analysis could be an alterative to contracting a certified laboratory for these
analyses; however, the monitoring is mandated for only a two year period. Previously
collected data must be approved to deduct any time from the two-year monitoring period.
Should the District choose to pursue performing in-house analysis for Cryptosporidium, the
laboratory staff should be increased by one full-time position and additional equipment
should be purchased. A cost evaluation is recommended before finalizing which approach
is selected.
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5. BALANCE / DRY CHEMICAL STORAGE ROOM

The Balance / Storage Room is used for weighing dry chemicals. It is equipped with
several analytical scales and balances and is considered adequate for the foreseeable
future.

6. WATER PURIFICATION / GLASSWARE ROOM
The Water Purification Room is crucial to all laboratory functions. It currently contains two
water purification trains: (1) outdated Barnstead "ROpure ST” unit and NANOpurell system
(Type One water), and (2) an updated Barnstead “ROpure Infinity” and NANOpure Infinity
system (Type Two water) and two glass washers, one of which is dedicated to metals
glassware.
The following are suggested alterations to this room to accommodate future needs:
» The older water purification system should be replaced. It would be useful to have
a backup of Type One system available in the event one system is inoperable.
The metals glass washer relies on Type One water.
Additional equipment items that are located in this room because of space and electric
power availability are a medium capacity drying oven and a muffle furnace.

7. INORGANICS / TRACE METALS ROOM

The Inorganics / Trace Metals Room is used for analyses for inorganics and trace metals,
and contains the following:

= Perkin Elmer “Atomic Adsorption Spectrophotometer 1100B Flame” and a Perkin
Elmer “HGA 700 Furnace” and Perkin Elmer “AS-70 Autosampler”

= Varian “Atomic Adsorption Spectrophotometer Spectra 880" and a Varian “GTA
100 Furnace” and autosampler

= Dionex “DX-120 lon Chromatograph” and Dionex “AS40 Autosampler”
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The Perkin Elmer “HGA 700" furnace unit is out of service because of gas leaks. It is not
equipped to interface with a computer and is about to become obsolete because its parts
will no longer be manufactured.

The Varian AA is used for the furnace and the Perkin Elmer is used for the flame analyses.

Another important instrument is the ion chromatograph. Dionex has phased out this
model and in the next two years spare parts will no longer be available. The IC unit was
designed to run only one column for analyses of certain ions.

The following list includes suggested equipment additions to this laboratory room to meet
future needs:

* Inductively Coupled Plasma Optical Mass Spectrophotometer (ICP-MS) and
autosampler

» lon Chromatograph (IC) and autosampler

Replacing the Hewlett-Packard AA with an ICP-MS would eliminate the optimization
procedures and time lost in superfluous analyses when alternating between flame and
furnace on the Varian instrument.

Inductively coupled plasma with mass spectrophotometry is a technique, like atomic
adsorption, for determining the concentration of elements in solution. The chief advantage
of ICP-MS over atomic adsorption spectrophotometry is the ability to analyze many
elements simultaneously. The AA needs different lamps for different elements, requiring
additional time commitment and labor for changing lamps.

There are several benefits to adding an ICP instrument to this laboratory room. An ICP-
MS can achieve detection limits better than those achieved using an AA, and with higher
rate of productivity. The ICP-MS also provides linearity when establishing a calibration
curve and can provide a large working range when calibrated. As the regulated maximum
contaminant levels continue to decrease, an ICP-MS will be the best means of meeting
future detection limits.

An ICP-MS is a very complicated instrument and requires intensive training and skilled
operation. In addition, the ICP-MS methods can be complicated by one metal interfering
with another and require inter-elemental corrections, which makes them time consuming
and intensive.

Asset Management Program I1-154 a
May 2004 BLACK &VEATCH

Corporation



Northern¢Kentucky
S x ]@Ler R l§§gl€t Existing Water System Infrastructure and Programs

The space to accommodate an ICP-MS in this laboratory is available or can be made
available. There is 90 inches of bench space where the Perkin Eimer “1100B” unit is set
up with a vent system. There is also space near the entrance to the laboratory room that
could accommodate an ICP-MS and ancillary equipment, but additional venting and gas
service would have to be installed.

In the event perchlorate is added to the compliance list, a specific column and method will
be required for IC use. Manually changing the columns within the IC can be both time
consuming and damaging to the instrument, and may not be possible with the currently
used IC model currently in use. The acquisition of a new IC would enable the laboratory
staff to monitor for perchlorate, as well as for chloride, bromide, sulfates, nitrates, and
fluoride.

8. GAS STORAGE ROOMS

There are two Gas Storage Rooms at the laboratory. One room is used to store nitrous
oxide, argon, nitrogen, and oxygen, and the other to store helium and nitrogen gas. An
increase in the total volume of samples, especially for TTHM and HAA analyses could
increase the consumption of helium. An increase in the volume of samples for inorganic
compounds or trace metals could increase the consumption of argon and hydrogen gases.

9. SHIPPING AND RECEIVING

The shipping and receiving area is located near the east entrance. Another sample
refrigerator will be needed to accommodate the influx of samples from the surrounding
areas and also the increase the in-house samples. There are several locations in the
laboratory building that could accommodate a sample refrigerator.

10. LABORATORY INFORMATION MANAGEMENT SYSTEM

Currently, NKWD does not have a dedicated laboratory information management system
(LIMS) database or software. Some of the laboratory instruments are connected to the
utility network; others are not networked. Future regulations will not mandate the use of a
LIMS: however, a networked database would facilitate sample analysis, data retrieval,
report generation, and compliance notification.
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The District does perform analytical work under contract to some smaller utilities in the
surrounding area and a central database system would make the QA/QC record and data
retrieval easier. The central database system would make it possible to log samples as
soon as they are received in the laboratory, making it easier to track the analyses and
results, and could produce results reports which could be accessed by plant staff. The
system could also track water quality trends, which would be another useful tool for plant
staff. A central database system license can be purchased from a laboratory software
company. Depending upon the options selected, the LIMS system could also encompass
report generation and compliance notification functions. These would substantially
enhance the capabilities of NKWD's laboratory.

One option for evaluating laboratory needs and instrument needs is to develop a detailed
database of all the analytical equipment. The database, which can be developed in-house
or coordinated with state regulators, should include information such as date of purchase,
service requirements, additional components, manufacturer information, and life
expectancy. The purpose would be to create a standardized method of surveying and
documenting equipment to prepare the laboratory and NKWD for any future instrument
purchases.

11. RECOMMENDATIONS

The Water Quality Laboratory is a well-operated facility. The laboratory can operate
successfully for the next few years, but updates will be necessary to remain fully operable
and in compliance by the year 2020. The following items are recommended to be
acquired for the laboratory in the near future:

= Atomic Adsorption (AA) graphite furnace, flame and autosampler
» |CP-MS Autosampler

» Gas Chromatographs and Mass Spectrophotometer

= Additional bench space

= jon Chromatograph (IC)

» Network instruments and central database system (LIMS)

» Sample Refrigerators

= Total Organic Carbon (TOC) Analyzer

=  Water Purification System
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Ill. WATER SALES PROJECTIONS

In July 2001 Black & Veatch completed the “Water System Master Plan” for NKWD. The
Master Plan was prepared to provide NKWD with a long-range strategy of hydraulic
improvements for the transmission and distribution system in order to meet the District's
anticipated needs through year 2020. For that study, future water demands were
determined based on various factors, including population growth.

NKWD acquired the water system formerly owned and operated by the City of Newport in
2002. Following that acquisition, the District engaged B&V to prepare an “addendum” to
the Master Plan for the purposes of incorporating the Newport system into the planning
process and to assess specific reliability aspects of the water transmission network. The
Addendum was completed in July 2003, and included merging the computerized hydraulic
models of the Newport and NKWD systems.

For the purposes of the AMP the water demand projections developed for the Master
Plan, and supplemented by the Addendum, will be utilized. This section of the report
summarizes the sales projections for the purpose of anticipating specific planning needs
as part of the AMP.

A. POPULATION DATA AND FORECASTS

Historical (1990 and 2000) and projected (2020) population data was obtained from the
Ohio-Kentucky-Indiana Regional Council of Governments for Campbell and Kenton
Counties, as presented in Table lll-1. The estimates listed for years 2005 and 2010 were
based on interpolations between the population numbers provided for years 2000 and
2020.

Table 1l1-1
Historical and Projected Population

Year Kenton County Campbell County Total

1990 142,031 83,866 225,897

2000 147,230 88,580 235,810

2005 149,008 90,171 239,179

2010 151,026 91,280 242,306

2020 153,221 92,513 245,734
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As indicated above, the population of Kenton and Campbell Counties is anticipated to
continue growing at a relatively constant rate into the foreseeable future. For the 2000 to
2020 timeframe, the rate of population increase is expected to average about 0.2% per
year for both Kenton County and Campbell County. The region, as part of the Cincinnati
metropolitan area, is considered to be an attractive place to live, work, and raise a family.
Due to the high quality of life and business-friendly attitude in Northern Kentucky, the
District's service area should experience a steady increase in water demands through the
study period.

It is noted that although the population of Northern Kentucky and the NKWD service area
as a whole is generally increasing at a moderate rate, the City of Newport is expected to
experience a slight decline in population for the foreseeable future. In the City of
Newport's 2000 “Comprehensive Plan” this population decrease was described as “the
result of urban flight to the surrounding suburban areas”.

With the incorporation of the Newport water system into NKWD in 2002, the District serves
nearly the entire populace of the two counties. In 2000, NKWD provided water service to
97% of Kenton County, and about 95% of Campbell County outside the City of Newport. It
is anticipated that by 2020 the District will serve virtually 100% of both counties.
Therefore, for the purposes of creating projections of water demands, the Master Plan
assumed the service area population would be the same as the total population for the
counties.

B. HISTORICAL WATER DEMANDS

Water utilities are expected to meet varying rates of consumer demand based on a variety
of conditions. Water consumption can range widely depending upon the time of day,
weather conditions, industrial usage, and many other factors. For most utilities, water
demand trends will closely match population changes for their service area. The primary
exceptions to this pattern are water systems which have a high percentage of their sales
to industrial and/or commercial customers.

In preparing the District's 2001 Master Plan and the 2003 Addendum, three particular
characteristics of NKWD’s water demands were examined:

# Average Day Demand. The average day (AD) rate is determined by the total annual
water use divided by the number of days in the year. This value is used to estimate
revenues and operating costs, and to estimate corresponding maximum day and
maximum hour demands.
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Maximum Day Demand. Maximum day (MD) use is the maximum quantity of water
used on any one day of the year. This value is significant for sizing water supply and
treatment facilities, which are typically designed to meet maximum day usage rates. It
should be understood that although the MD rate is based on the single greatest
demand day, water utilities typically experience multiple days in the year with demands
that approach or are nearly as great as the Maximum Day.

Maximum Hour Demand. The maximum hour (MH) rate is the peak rate at which
water is required during any one hour of the year. The sizing and location of
distribution system facilities (water mains, booster pumping stations, and storage
tanks) are typically determined based on this value. Minimum distribution system
pressures are normally experienced during maximum hour conditions.

The District’'s average day, maximum day, and maximum hour water use for 1988 though
2002 is summarized in Table llI-2, based on information provided by NKWD.

Table 11-2
NKWD Historical Water Use

Year Average Day Maximum Day Maximum Hour

(mgd) (mgd) (mgd)
1988 24.4 36.3 46.4
1989 23.2 341 44.9
1990 226 36.9 43.6
1991 237 38.5 57.3
1992 241 320 50.9
1993 27.1 43.3 59.4
1994 27.5 46.8 63.1
1995 26.7 48.2 68.4
1996 28.3 44.3 NA
1997 30.2 48.6 NA
1998 29.5 46.6 NA
1999 32.6 51.2 68.3
2000 31.0 47.7 68.2
2001 33.3 471 NA
2002 36.4* 57.3* NA

* = The AD and MD values listed include the Newport system effective June 13, 2002.

(Maximum hour information for 1996, 1997, 1998, 2001, and 2002 was not available.)
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C. WATER DEMAND FORECASTS

As evidenced by the information in Table 111-2, the District has experienced steadily rising
average day demands over the last fifteen years, with the average day demands having
increased by about 36% in that period, not including the Newport area. However, recent
changes in the NKWD service area will affect these demand rates into the future. Key
among these changes is the acquisition of the Newport water system and the loss of
Boone County and Florence as wholesale customers. In March 2003, Boone County and
Florence began purchasing water from the Greater Cincinnati Water Works through a
connection under the Ohio River near Constance, Kentucky, thus ending their wholesale
purchases from the District. These two users represented a combined average day sales
volume of about 6.7 mgd in 2000.

For the Master Plan, a review was conducted of historical water use and metered sales
data from the NKWD system, and criteria developed for making sales projections in each
service level. Traffic area zone maps created by the Ohio-Kentucky-Indiana Regional
Council of Governments were used along with census data to prepare population
projections for the service levels, and corresponding industrial, commercial, and
institutional demands were allocated proportionately to the population and land use maps.
As part of the 2003 Addendum, revised projected system demands were prepared to
reflect anticipated population increases, expansion of the NKWD service area, ceasing
sales to Boone County and Florence in 2003, and the acquisition of the Newport water
system and associated facilities.

Table 1lI-3 presents the total projected water demands for the entire NKWD system,
including Newport.

Table 111-3
Projected NKWD Water Demands
Average Da Maximum Da
Year (mg ) y (mgd) y
2000 37.8 62.4
2005 327 541
2010 35.1 57.8
2020 39.7 65.5

Although the overall water demands for NKWD will continue increasing, the Newport
system does not follow that trend. As previously noted, it is anticipated that the City of
Newport's population will decrease at a rate of about 0.8% per year through the study
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period. The associated water demands in Newport will decline at a comparable rate, as
illustrated by the projections shown in Table l11-4.

Table llI-4
Projected Newport Water Demands
Average Day Maximum Day
Year (mgd) (mgd)
2000 3.24 5.34
2005 3.21 5.29
2010 3.18 5.24
2020 3.14 517

Based on the demand projections for the complete NKWD distribution system, the District
will have sufficient capacity from the three water treatment plants (64 mgd combined
capacity) to meet maximum day demands for at least the next ten years, and possibly until
2020, depending upon the actual rate of growth experienced. For planning purposes, it is
assumed that additional treatment capacity will be needed about 2018.
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IV. WATER QUALITY AND REGULATORY
ASSESSMENT

This section presents an assessment of the District's ability to comply with current,
impending, and potential future water quality and treatment regulations. A detailed
discussion of current and impending regulations under the 1986 and 1996 Amendments
to the Safe Drinking Water Act (SDWA) is presented in Appendix B. Aspects of these
regulations that may affect current treatment practices at the District's three treatment
facilities are discussed below.

It is emphasized that the United States Environmental Protection Agency (EPA) is
continuously modifying and revising many of these regulations in response to public and
water industry comments and results of new research regarding the potential adverse
impacts of the compounds to be regulated. The discussion that follows reflects the
present position of EPA on various water quality and treatment issues at the time of this
writing, and on the proposed and promulgated regulations as currently published. Major
changes to this position prior to final promulgation of the regulations may require revision
of the conclusions and opinions presented in this report.

As the District currently owns and operates three treatment facilities that utilize two
different source waters, the following discussion identifies and evaluates specific
compliance requirements for each facility on an individual basis where appropriate.
(Unless specified otherwise, regulations discussed herein apply to all of the District's
treatment facilities.)

A. TREATMENT PLANT OPERATING DATA REVIEW

Plant operating records for June 2000 through May 2003 for the District's Fort Thomas
and Taylor Mill plants, and for August 2001 through May 2003 for the Memorial Parkway
plant, were reviewed to evaluate plant performance characteristics and typical operating
practices. Information reviewed included daily water quality data (raw, intermediate, and
finished water), chemical feed dosages, filter operating data from the District's Monthly
Operating Reports (MORs), and plant performance data collected to assess compliance
with various regulatory requirements.

A summary of the data compiled during review of the MORs is presented in Tables V-1
through IV-6.
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Table V-1
Water Quality Data
Fort Thomas WTP (June 2000 — May 2003)
Constituent Average Range

Turbidity, NTU

Raw Water 24.9 2-198

Settled 2.3 0.8-8.4

Finished Water* 0.07 0.01-0.24
pH, units

Raw Water 7.8 6.5-8.5

Top of Filters 7.3 69-75

Finished Water 7.3 6.9-7.7
Total Alkalinity, mg/L as CaCO;

Raw Water 53 17 - 91

Finished Water 49 16— 94
Total Hardness, mg/L as CaCO;

Raw Water 131 11-263

Finished Water 131 80 — 233
Free Chlorine Residual, mg/L

Filter Inlet 0.9 02-22

Finished Water 2.0 1.2-3.6
Fluoride Residual, mg/L as F

Raw Water 0.19 0.02-0.7

Finished Water 1.11 0.11-2.00
Total Organic Carbon, mg/L

Raw Water 3.08 2.10 - 8.20

Finished Water 2.50 1.50-7.34
*Based on combined filter discharge values at 4 hour intervals
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Table IV-2 )
Operating Parameters
Fort Thomas WTP (June 2000 — May 2003)
Parameter Average Range
Raw Water Treated, mgd 27.051 16.792 — 40.607
Chemicals Fed, ma/L
Ferric Sulfate (as 100% Fex(S0,)3-4.5H,0) 7.8 02-26.7
Coagulant (Clar+lon)’ 32.6 122-73.6
Coagulant (AS3062)° 29.7 16.0 —42.8
Polymer (filter aid)® 0.012 0.002 - 0.025
Predisinfectant (at rapid mix)* 1.7 06-22
Chlorine
Pre 1.8 09-20
Post 23 0441
Sodium Hypochlorite (as chlorine)®
Pre 1.6 1.1-~286
Post 1.9 0.8~-34
Powdered Activated Carbon (at reservoir) 10.8 1.0-184
Copper Sulfate (at rapid mix)? 0.50 0.11 -0.92
Potassium Permanganate (at river) 0.94 017 -2.10
Corrosion Inhibitor 2.38 1.75-3.00
Hydrofluosilicic Acid (as fluoride ion) 0.86 0.44-1.18
Sodium Hydroxide (as 100% NaOH)®
Pre 3.3 0.8-57
Post 54 0.1-10.7
Filter Operating Data
Filter Run Time, hours 64.7 5.0-104.2
Washwater Volume, gallons per backwash 84,500 34,000 — 219,000
Filter Productivity, gals/sq ft per run® 13,970 8,010 — 19,050
Unit Filter Backwash Volume, gals/sq ft 151 61 - 391
Disinfection CT Ratio’ 6.92 1.12 -24.97
'Clar+lon fed June 2000 — September 2002
2ASBO%S fed October 2002 — May 2003
Intermtttent usage; dosages shown based on days fed only
Predismfectant fed August 1, 2002 through December 5, 2002
Hypochlonte feed initiated December 2000
Monthly average unit filter run volume values
"Ratio of CT provided to minimum CT required
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Table IV-3
Water Quality Data
Taylor Mill WTP (June 2000 — May 2003)
Constituent Average Range

Turbidity, NTU

Raw Water 64 3.7 - 1437

Settled 1.4 06-15

Finished Water* 0.08 0.03-0.90
pH, units

Raw Water 8.0 7.1-9.0

Top of Filters 7.4 6.9-85

Finished Water 7.3 6.8-7.9
Total Alkalinity, mg/L as CaCO;

Raw Water 78 19 - 164

Finished Water 74 27 -170
Total Hardness, mg/L as CaCO;

Raw Water 146 82 - 250

Finished Water 145 72-271
Free Chiorine Residual, mg/L

Filters Discharge 0.19 0.02-0.90

Finished Water 2.35 1.00 - 3.90
Fluoride Residual, mg/lL as F

Raw Water 0.18 0.04 - 0.60

Finished Water 1.11 0.09 - 1.60
Total Organic Carbon, mg/L

Raw Water 4.9 25-12.04

Finished Water 2.5 1.4 -9.88
*Based on combined filter discharge values at 4 hour intervals
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Table IV-4
Operating Parameters
Taylor Mill WTP (June 2000 — May 2003)
Parameter Average Range
Raw Water Treated, mgd 5.811 0.273 —~ 12.667
Chemicals Fed, mg/L
Ferric Sulfate (as 100% Fex(SO4)34.5H,0)’ 15.5 05-43.2
Coagulant (Hyper+lon) 251 0.16 — 59.9
Polymer (filter aid)' 0.047 0.002 — 0.056
Chlorine
Pre 1.96 0.26 -4.29
Post 2.66 1.20-5.70
Sodium Hypochlorite (as chlorine)?

Pre 1.9 06-37
Post 2.7 21-43
Copper Sulfate’ 0.50 0.10 - 0.63

Potassium Permanganate 1.0 02-29
Corrosion Inhibitor 1.89 1.00-2.25
Hydrofluosilicic Acid (as fluoride ion) 0.8 04-13
Sodium Hydroxide (as 100% NaOH)' 1.72 0.32-4.03

Filter Operating Data
Filter Run Time, hours 76.1 5.0~ 159.8
Washwater Volume, gallons per backwash 35,000 18,000 — 107,000
Filter Productivity, gals/sq ft per run® 13,600 5,220 — 24,350
Unit Filter Backwash Volume, gals/sq ft 130 67 — 396

Disinfection CT Ratio* 5.86 0.95-23.81°

'Intermittent usage; dosages shown based on days fed only

“Hypochlorite feed initiated May 1998

*Monthly average unit filter run volume values

*Ratio of CT provided to minimum CT required

°CT ratio less than 1.0 on 01/03/2002
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Table IV-5
Water Quality Data
Memorial Parkway WTP (August 2001 — May 2003)
Constituent Average Range

Turbidity, NTU

Raw Water 18.1 1.9-120.5

Settled 1.2 04-65

Finished Water* 0.09 0.04 - 0.18
pH, units

Raw Water 7.7 7.2-8.5

Top of Filters 7.3 7.0-78

Finished Water 7.5 7.2-8.0
Total Alkalinity, mg/L as CaCO,

Raw Water 63 32 -100

Finished Water 59 3298
Total Hardness, mg/L as CaCOj;

Raw Water 133 76 - 204

Finished Water 135 56 — 206
Free Chiorine Residual, mg/l-

Filter inlet 2.09 1.60 - 3.20

Finished Water 2.20 1.50 - 3.90
Fluoride Residual, mg/L as F

Raw Water 0.2 0.1-1.0

Finished Water 1.0 0.8-14
Total Organic Carbon, mg/L.

Raw Water 2.5 21-32

Finished Water 1.6 1.4-2.0
fron, mg/L.

Raw Water 0.57 0.17 - 1.83

Finished Water 0.02 0.00 - 0.11
Manganese, mg/L.

Raw Water 0.18 0.02-0.34

Finished Water 0.01 0.00 - 0.02
*Based on combined filter discharge values at 4 hour intervals
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Table IV-6
Operating Parameters
Memorial Parkway WTP (August 2001 — May 2003)
Parameter Average Range
Raw Water Treated, mgd 4.887 1.842-7.710
Chemicals Fed, mag/L
Ferric Sulfate (as 100% Fey(S0,);54.5H,0) 35.3 27-695
Coagulant (polyaluminum chloride) 47 0.6-16.3
Polymer (LT22S) 0.4 0.2-0.8
Chlorine
Pre 3.1 1.2-6.2
Post 11 0.3-31
Copper Sulfate’ 1.9 0.3-6.4
Potassium Permanganate 1.0 02-22
Corrosion Inhibitor 0.7 03-19
Hydrofluosilicic Acid (as fluoride ion) 1.7 03-44
Sodium Hydroxide (as 100% NaOH)
Pre 8.9 1.0-22.2
Post 8.2 1.7-20.2
Filter Operating Data
Filter Run Time, hours 67.2 7-136
Washwater Volume, gallons per backwash 100,800 38,400 - 264,000
Filter Productivity, gals/sq ft per run® 9,110 5,390 - 15,520
Unit Filter Backwash Volume, gals/sq ft 165 63 — 431
Disinfection CT Ratio® 12.78 2.77-38.13
'Intermittent usage; dosages shown based on days fed only
“Monthly average unit filter run volume values
®Ratio of CT provided to minimum CT required; data for 07/2002 — 05/2003 only

Settled and filtered water turbidity results for all three of the treatment plants are indicative
of excellent performance with respect to the coagulation and filtration processes. The
District’s average filter productivities (expressed as the amount of filtered water produced
per filter operating cycle per square foot of filter area) of approximately 9,000 to 14,000
gallons/sf were very good, exceeding the typically-recommended minimum of 5,000 to
7,000 gallons/sf by a significant margin.

Filter productivities for the Memorial Parkway Treatment Plant are lower than those for the
Fort Thomas and Taylor Mill plants. However, this can be attributed primarily to the
relatively large surface area per filter at MPTP and the practice of limiting filter run times at
65 to 75 hours. The average unit filter backwash water requirements (expressed as
gallons of washwater used per square foot of filter area) for the District's plants are also
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within the 100-200 gallons/sf range typically observed for well-operated granular media
filters equipped with provisions for air scouring.

Reported disinfection CT ratios (expressed as the ratio of the disinfection CT value
provided to the minimum CT value required) typically exceed the minimum value of 1.00
by a substantial margin at all three treatment facilities, which indicates that the District
typically maintains disinfection conditions which significantly exceed the minimum KDOW-
specified requirements. (Refer to section 1V-B.2.b for an explanation of disinfection CT.)

B. CURRENT REGULATIONS
1. GENERAL

As discussed in the paragraphs that follow, the District's treatment facilities consistently
comply with all current state and federal water quality and treatment requirements.
Filtered water turbidity consistently complies with the maximum 0.5 NTU for more than
95% of monthly samples requirement under the current Surface Water Treatment Rule
(SWTR), and the recently-enacted 0.3 NTU limit for more than 95% of monthly samples
requirement under the Interim Enhanced Surface Water Treatment Rule (IESWTR). The
District also complies with the SWTR requirement that a detectable chlorine residual be
maintained in at least 95 percent of the monthly distribution system monitoring samples
collected. Samples collected from within the distribution system for bacteriological
analysis are, with very few exceptions, consistently negative with respect to the presence
of coliform organisms. Treated water fluoride concentrations are well below the current
Maximum Contaminant Limit (MCL) of 4.0 mg/L and the secondary MCL of 2.0 mg/L.

The District is in compliance with all aspects of the Lead and Copper Rule. The go™
percentile lead and copper concentrations detected at consumer taps in the system have
consistently been lower than the EPA-specified Action Levels (0.015 mg/L for lead, 1.3
mg/L for copper), and based on this performance, the District has been placed on reduced
(triennial) monitoring status. The treated water also complies with the Phase Il and Phase
V Synthetic Organic Contaminant / Inorganic Contaminant regulations.

2. SURFACE WATER TREATMENT RULE

The Surface Water Treatment Rule (SWTR) was promulgated during June 1989, and
applies to all public water systems treating surface water supplies or groundwater that is
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determined to be under the direct influence of surface water. This regulation established
treatment technique requirements for turbidity and several microbial contaminants.

a. Turbidity. Turbidity data for the combined filter effluent at 4-hour intervals were
reviewed for each of the District’s treatment facilities. For the Fort Thomas and Taylor Mill
plants data for the period from June 2000 through May 2003 (36 months) were reviewed.
Similar data for the Memorial Parkway plant was provided only for August 2001 through
May 2003 (22 months). In all cases, the turbidity levels of the combined filter effluent was
less than or equal to 0.5 NTU for more than 95 percent of the samples analyzed, which
indicates that the District was in full compliance with the turbidity requirements of the
SWTR. (Note that as discussed in Section IV-A.5 below, the 0.5 NTU filtered water
turbidity requirement of the SWTR was superceded in January 2002 by a more stringent
0.3 NTU requirement under the Interim Enhanced Surface Water Treatment Rule.)

b. Disinfection. Under current SWTR regulations, utiliies must provide disinfection
conditions which will ensure that KDOW-specified levels of inactivation of both Giardia
cysts and enteric viruses are continuously achieved. KDOW currently requires that utilities
maintain disinfection conditions that will provide a minimum 1-log (90 percent) inactivation
of Giardia cysts. Disinfection efficiency is evaluated through the use of CT values. CT
values are the product of the disinfectant residual concentration, C, and the contact time,
T, at the point of residual measurement. CT values for disinfection with free chlorine are
dependent upon (1) water temperature, (2) pH, (3) chlorine residual concentration, and (4)
the level of Giardia cyst inactivation required, expressed in terms of log inactivation. EPA
published tables that specify required CT values as a function of pH, temperature, chlorine
residual and log Giardia inactivation in the SWTR “Guidance Manual” (October 1989).

The District has developed computer spreadsheets to assist in assessing the daily
compliance with CT requirements. These spreadsheets incorporate the EPA CT tables
and calculate plant-specific parameters, such as the disinfectant contact times provided as
a function of the water storage reservoir (clearwell) operating levels. The spreadsheets
are an effective tool for identifying and maintaining proper treatment conditions that ensure
compliance with all applicable disinfection requirements.

As discussed above, the level of disinfection provided within the treatment facilities
typically exceeds minimum KDOW-specified requirements by a substantial margin.
However, review of daily disinfection performance data for February 2000 through May
2003 indicated that the reported CT ratio, i.e., the ratio of the CT provided within the
treatment facility to the minimum required CT, was less than the minimum required 1.0
value at the Taylor Mill plant for four days (3 days during February 2000, and 1 day during
January 2003).
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Additional review of the District's current CT reporting practices revealed that the
manner in which the spreadsheet determines the “CT Required” to assess compliance
yields reported CT ratios that are considerably lower than are that which is actually being
provided by the treatment facilities. In determining the required CT value for a specific
set of disinfection conditions, the current spreadsheet does not interpolate between the
published table values for specific pH and temperature conditions, but rather “defers” to
CT values presented in the “next higher” pH table and/or the “next lower” temperature
table. This approach results in a very “conservative” estimate of the required CT value.
However, this practice of “rounding up” to the next higher pH vs. CT table, and of
“rounding down” to the next lower temperature vs. CT table results in reported “CT
Required” values that may exceed the actual requirements by 50% or more, with
subsequent reported CT ratios of less than 1.0. Therefore, this conservative method of
calculating the “CT Required” number effectively causes the District to show results
which would be out of compliance, when this is not actually the case.

For example, using the Taylor Mill plant data for January 3, 2002 (compliance with the
1.0 minimum CT ratio was not achieved for this day, based on the calculations resulting
from the District’s current spreadsheet), at a pH of 7.6, a water temperature of 4 degrees
C, and a free chlorine residual across the clearwell of 2.1 mg/L, the indicated “CT
Required” calculated by the District’s spreadsheet is 115 mg-min/L. However, the actual
CT requirement for these conditions, as determined using a different CT compliance
spreadsheet that incorporates EPA-developed equations to calculate the required CT for
a given set of pH, temperature, and chlorine residual conditions, is 77 mg-min/L (a 33%
reduction in the required CT value). Had the lower “CT Required” value of 77 mg-min/L
been used in determining the CT ratio, the plant would have exceeded the minimum
required CT ratio of 1.0 by a significant margin and been in compliance.

The District may want to consider obtaining a commercial CT compliance spreadsheet
program that calculates required CTs as a function of specific temperature, pH, and
chlorine residual conditions. One such program (“CT Profiler’, a Microsoft Excel-based
spreadsheet developed by the Utah Division of Water; available for downloading at
http:/drinkingwater.utah.gov/blank_forms.htm) has been used extensively by both water
utilities and consultants in assessing CT compliance. This spreadsheet can be
customized to fit almost any disinfection process configuration, and can assess and plot
the total Giardia cyst log inactivation levels for up to 20 separate “segments” within the
treatment process. The resulting monthly summary spreadsheet is also suitable for
submittal to the state regulatory agency for compliance monitoring purposes. However,
NKWD will need to discuss this matter with KDOW to determine their acceptance of
other programs for performing the CT compliance calculations besides that currently
being used before changing spreadsheets.
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3. COLIFORM RULE

Under the revised 1989 Coliform Rule, the District collects 170 distribution system
samples per month for analysis of total coliforms, and a maximum of 5 percent of these
samples may exhibit the presence of total coliform organisms. (Under the current Coliform
Rule the District is required to collect and analyze a minimum of 150 distribution samples
per month, but currently collects an additional 20 samples per month.) A summary of the
sample results for January 2000 through May 2003 is presented in Table IV-7 (note, those
months with no positive samples with respect to presence of coliform organisms are not
shown in Table IV-7). These data indicated that the District is in full compliance with the
Coliform Rule requirements.

Table IV-7
Coliform Monitoring Results (January 2001 — May 2003)
Month / Year' No. of Positive Samples % Positive Samples2
04/2001 1 0.6
08/2001 1 0.6
10/2001 3 1.8
03/2002 1 0.6
08/2002 2 1.2

'Months not listed had no positive coliform samples.
*Values < 5.0 indicate compliance with Coliform Rule; 170 samples collected per month.

4. LEAD AND COPPER RULE

NKWD's reported 90" percentile lead and copper concentrations at consumer taps have
been consistently less than EPA “Action Levels” of 0.015 mg/L for lead and 1.3 mg/L for
copper. A summary of results for the past three monitoring periods is shown in Table 1V-8.

Table IV-8
Lead and Copper Monitoring Results
Lead Copper
Year 90™ Percentile No. of Samples 90™ Percentile No. of Samples
Value, mg/L >0.015mg/L Value, mg/L > 1.3 mg/L

2003 0.008 3 0.399 0

2001 0.003 1 0.236 0

1997 0.000 0 0.138 1
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5. STAGE 1 DISINFECTION BY-PRODUCTS RULE

Stage 1 of the Disinfection By-Products Rule (DBPR) became effective on January 1,
2002 for those systems treating surface water and serving 10,000 or more consumers. An
assessment of the District’s current position with respect to compliance with the Stage 1
DBPR requirements is presented below.

a. Compliance with Revised MCLs. Total trihalomethane (TTHM) results from January
2001 through July 2003 and haloacetic acid (HAA5) results from February 2001 through
July 2003 for the District’s current distribution system monitoring sites are summarized in
Table IV-9 and Table IV-10, respectively. Review of this historical DBP data indicates that
compliance with the revised TTHM MCL of 0.080 mg/L and the new HAA5 MCL of 0.060
mg/L is being achieved by the District. The maximum 4-quarter running annual average
TTHM concentration during this period was 0.056 mg/L, which is well below the revised
MCL of 0.080 mg/L. Likewise, the maximum 4-quarter running annual average HAAS
concentration during this period was 0.035 mg/L, well below the new 0.060 mg/L MCL.

Table IV-9
Total Trihalomethane Concentrations
for Current Distribution System Monitoring Sites
Total Trihalomethanes Concentration, mg/L
Month / Year
Average Range 4-Quarter Running Average
January 2001 0.024 0.018 - 0.037 -
April 2001 0.037 0.029 - 0.044 -
July 2001 0.065 0.046 - 0.116 -
November 2001 0.060 0.047 - 0.095 0.046
January 2002 0.033 0.025 - 0.052 0.049
April 2002 0.036 0.027 - 0.050 0.048
July 2002 0.065 0.045 - 0.116 0.048
October 2002 0.072 0.050 - 0.117 0.051
January 2003 0.017 0.013 - 0.022 0.047
April 2003 0.034 0.029 - 0.046 0.047
July 2003 0.077 0.054 - 0.118 0.050
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Table IV-10
Haloacetic Acid Concentrations
for Current Distribution System Monitoring Sites
Month / Year Total HAA5 Concentration, mg/L
Average Range 4-Quarter Running Average
February 2001 0.018 0.015-0.025 -
April 2001 0.026 0.021 - 0.031 -
July 2001 0.038 0.026 - 0.058 -
November 2001 0.036 0.028 - 0.051 0.030
January 2002 0.026 0.021 - 0.041 0.032
April 2002 0.029 0.024 - 0.038 0.032
July 2002 0.038 0.026 - 0.065 0.032
October 2002 0.030 0.014 -0.052 0.031
January 2003 0.015 0.011-0.019 0.028
April 2003 0.031 0.023 - 0.042 0.029
July 2003 0.066 0.035-0.115 0.035

b. Compliance with Maximum Residual Disinfectant Levels. The District's reported
chlorine residuals for finished water entering the distribution system are typically below the
Maximum Residual Disinfectant Level (MRDL) of 4.0 mg/L for all three treatment plants,
and therefore NKWD is not expected to have any difficulties in complying with this
requirement.

c. Compliance with Enhanced Coagulation Requirements. As is discussed in Appendix
B, under the Stage 1 DBPR most systems that treat surface water with average raw water
total organic carbon (TOC) concentrations exceeding 2.0 mg/L will be required to operate
in an “enhanced coagulation” mode to achieve specified removal rates of TOC.
Compliance with the enhanced coagulation requirements is determined based on a 12-
month running annual average TOC “removal ratio”. The TOC removal ratio is calculated
as the ratio of the TOC removal percentage achieved as compared to the TOC removal
percentage required. The required TOC removal percentage is based on the source water
alkalinity and TOC concentrations. A 12-month running annual average TOC removal
ratio equal to or greater than 1.00 indicates compliance with the enhanced coagulation
requirements.

TOC removal data for NKWD’s three treatment plants for January 2002 (when the
enhanced coagulation requirements became effective) through August 2003 are
summarized in Table IV-11. (TOC removal calculations for each plant are presented in
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Appendix C.) As shown in Table 1V-11, the TOC removal performance for the Taylor Mill
Treatment Plant exceeds the minimum requirement by a significant margin, and the
Memorial Parkway plant consistently exceeds the minimum TOC removal requirement.
However, TOC removal ratios for the Fort Thomas plant since January 2002 are
significantly lower than those for TMTP and MPTP, and exceed the minimum required
1.00 value by only a relatively small margin.

Table IV-11
TOC Removal Performance for NKWD Treatment Facilities'
Parameter Fort Thomas Taylor Mill Memorial Parkway?

Average TOC, mg/L

Source Water 2.91 4.28 2.84

Treated Water 1.96 2.00 1.64
TOC Removal Ratio®

Range 1.06 - 1.16 1.87 - 2.05 1.36 — 1.49

Current (Aug. 2003) 1.10 1.94 1.36

'Includes monthly TOC data for January 2002 through August 2003
Does not include January 2002 data (probable erroneous results)
*12-month running annual average values

While the Fort Thomas and Memorial Parkway Treatment Plants treat the same source
water (Ohio River), it was noted that reported source water alkalinity and TOC
concentration records for these plants prior to November 2002 differed, in some cases
significantly. As these differences could have an influence on any conclusions regarding
plant performance, a comparison of TOC removal performance since November 2002,
when reporting of equivalent source water TOC and alkalinity values for both plants was
initiated, was conducted. A summary of comparative TOC removal performance for the
Fort Thomas and Memorial Parkway plants since November 2002 is presented in Table
IvV-12.
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Table IV-12
Comparative TOC Removal Performance
Fort Thomas and Memorial Parkway Treatment Plants
Month / Year TOC Removal Ratio*
Fort Thomas Memorial Parkway
November 2002 0.94 1.41
December 2002 1.42 1.32
January 2002 1.48 1.51
February 2002 1.24 1.00
March 2002 1.01 1.10
April 2002 1.47 1.68
May 2002 1.31 2.18
June 2002 0.70 1.19
July 2002 1.30 1.23
August 2002 0.79 1.42
10-Month Average 1.17 1.40
*Ratio = % TOC Removal Achieved / % TOC Removal Required

The data shown in Table IV-12 confirm that the TOC removal efficiency for the Memorial
Parkway Treatment Plant is typically superior to that achieved by the Fort Thomas plant.
While a detailed assessment of the probable reasons for these differences in TOC
removal performance is outside the scope of this project, several treatment-related factors
or characteristics which could possibly contribute to these differences are summarized in
Table IV-13.

Table IV-13
Coagulation Process Operating Conditions
Fort Thomas and Memorial Parkway Treatment Plants

Parameter Fort Thomas Memorial Parkway
Coagulation pH (typical) 73-76 6.5-6.9
Average Coagulant Dosages, mg/l.
Ferric Sulfate 8 35
Polyaluminum Chloride 33 5

The lower coagulation pH and a greater emphasis on the use of ferric sulfate for
coagulation could be the primary factors contributing to the superior TOC removal being
achieved by the Memorial Parkway Treatment Plant. However, the potential impacts of
implementing a reduced coagulation pH and/or an expanded use of ferric sulfate on TOC
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removal performance at the Fort Thomas Treatment Plant cannot be readily predicted
without first conducting bench-scale testing to examine the results. It is recommended
that the District should therefore consider initiating a comprehensive bench-scale testing
program at the Fort Thomas plant to assess the following:

e Impact of reduced operating pH on TOC removal and associated coagulant
dosages.

¢ Impact of increased ferric sulfate dosages on TOC removal.

e Correlations between increased TOC removal and reduced disinfection by-product
formation potentials.

e Impacts of modified coagulant dosage and different pH on residual solids
production.

6. INTERIM ENHANCED SURFACE WATER TREATMENT RULE

The Interim Enhanced Surface Water Treatment Rule (IESWTR) became effective on
January 1, 2002 for those systems treating surface water and serving more than 10,000
consumers. An assessment of the District's ability to comply with the new IESWTR
requirements is presented below.

a. Compliance with Revised Turbidity Requirements. The District currently complies with
the IESWTR requirement that the filtered water turbidity be monitored continuously for
each individual filter. Provisions for monitoring effluent turbidity for individual filters at 15-
minute intervals and storage of the resulting data for a minimum of three years are also
reported to be already in place. As is discussed in Appendix B, under the IESWTR the
turbidity of the combined filter effluent must be less than or equal to 0.3 NTU for a
minimum of 95% of the monthly samples and cannot exceed 1.0 NTU at any time. The
District's data, collected at 4-hour intervals between January 2002 (when the IESWTR
became effective) and May 2003, indicate that the turbidity of the combined filter discharge
did not exceed 0.3 NTU at any time during this period for any of the three treatment
facilities. This suggests that the District should not anticipate any difficulties in complying
with the more restrictive 0.3 NTU requirement under the IESWTR.

b. Compliance with Cryptosporidium Removal Requirements. The IESWTR specifies
that water systems which are found to be in compliance with the revised 0.3 NTU filtered
water turbidity requirement are automatically assumed to be achieving the required 2.0-log
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(99 percent) removal of Cryptosporidium oocysts. As the District is not currently
experiencing any difficulties in complying with the 0.3 NTU filtered water turbidity
requirement, NKWD should be granted the full 2.0-log Cryptosporidium removal credit
under the IESWTR.

c. Compliance with Disinfection Benchmarking Requirements. As NKWD’s most recent
running annual average TTHM and HAA5 concentrations were less than 80% of the Stage
1 DBPR MCLs of 0.080 mg/L and 0.060 mg/L, respectively, the District was not required to
develop and submit a disinfection profile for Giardia. However, if for some reason the
District enacts future changes in disinfection practices to include the use of ozone for
primary disinfection, the preparation of a disinfection profile and determination of a
disinfection “benchmark” for both Giardia and viruses will likely be required by KDOW. In
such event, the District would need to consult with KDOW to determine the specific
disinfection profile and disinfection benchmark development and submittal requirements.
(Note: As is discussed in Section IV.C of this report, under Stage 2 of the Long-Term
Enhanced Surface Water Treatment Rule the District will likely be required to prepare
Giardia and virus inactivation profiles, if this regulation is promulgated as it is currently
proposed.)

7. ARSENIC

Recent NKWD monitoring data indicate that arsenic concentrations in the treated water
from the three treatment plants are consistently less than 0.0005 mg/L, suggesting that the
District should not anticipate any difficulties in complying with the recently-promulgated
arsenic MCL of 0.010 mg/L.

8. RADIONUCLIDES

During December 2000, EPA promulgated a final rule for the radionuclides which were
identified for regulation in a 1991 proposed rule (radium, alpha, beta, and photon
emitters, and uranium). This regulation established a new MCL for uranium of 30 ug/L,
but maintained MCLs for the remaining radionuclides at existing levels (5 pCi/L for
combined radium 226 and radium 228, 15 pCi/L for alpha emitters, and 4 mrem/yr for
beta/photon emitters). Radionuclides normally present problems for utilities that treat
groundwater from deep wells or withdraw surface water downstream from an industrial
source of radiation. As these conditions do not apply to the District's source waters,
continued compliance with these requirements is not expected to present any significant
difficulties.
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9. PHASE Ili, PHASE V CONTAMINANTS

The Phase [l and Phase V Rules include MCLs or treatment techniques for a total of 45
synthetic organic chemicals (SOCs) and 14 inorganic chemicals (I0Cs). Historical
quarterly monitoring data for water produced by the District's three treatment facilities
indicate that none of these contaminants were present at levels approaching their
respective MCLs.

10. FILTER BACKWASH RECYCLING RULE

The Filter Backwash Recycling Rule (FBRR) is applicable to all plants that treat surface
water supplies or groundwater which is under the direct influence of surface water. As is
discussed in Appendix B of this report, under the FBRR those water treatment plants
which are practicing the recycle of filter backwash flows must return them to a location:

1. such that all unit processes of a system’s conventional or direct filtration process
are employed in treatment of the recycle flow, or

2. “at an alternative location approved by the State”.

The District was required to provide the following information to KDOW by December
2003 to assist in the evaluation of the adequacy of NKWD'’s current recycle practices:

e A process flow diagram illustrating the origin of all flows that are recycled, the
method of conveyance of the recycle flow(s), and the location at which these
flows are reintroduced back into the treatment process.

e Data on typical recycle flow rates (in gallons per minute), maximum plant flow
rate during the previous year of operation, and plant design capacities and state-
approved maximum plant operating capacities.

Systems must be in compliance with the recycle provisions of the FBRR no later than
June 2004. If KDOW determines that an alternative backwash recycle return point must
be provided for the facility, and significant capital improvements are required in order to
modify the location of the recycle return, the Division may grant a two-year compliance
extension, and the improvements must then be in place and operational no later than
June 2006. Additional recordkeeping requirements under the FBRR will include
maintaining data on:
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1. typical filter operation and backwashing practices,
2. frequency of backwash recycling, and

3. the capacity and physical dimensions of any wash water recovery basins and
associated facilities.

Filter backwash flows at the Fort Thomas Treatment Plant are collected in a basin and
recycled to the north presedimentation reservoir inlet. Filter backwash flows at the
Memorial Parkway plant currently discharge directly into the north reservoir, decant from
the north reservoir then enters the south reservoir, from which the combined raw water
and recycle flows are conveyed to the treatment process. No in-plant recycling of waste
flows is practiced at the Taylor Mill Treatment Plant. As the recycled filter backwash
flows at both the Fort Thomas and Memorial Parkway plants undergo complete
treatment, the District should comply with the recycle location requirements of the FBRR,
and the only impact of this regulation will be increased reporting and recordkeeping
requirements.

C. PENDING REGULATIONS
1. GENERAL

Several new water quality rules are scheduled for promulgation and implementation
within the next few years. As these new regulations have only recently been formally
proposed, the requirements which are presented herein are subject to change in
response to public comments received and/or new information that may be developed
during the regulatory promulgation process. Therefore, the relative impact of these
regulations on the District’s current treatment operations is difficult to predict with any
certainty at this time. However, Black & Veatch maintains close contact with those
parties involved in the development and preparation of these new regulations, and the
information presented in this section reflects the latest thinking with regard to the
substance of these regulations. The information presented herein should be reviewed
and revised as necessary when the rules are finalized or additional information is
available.
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2. STAGE 2 DISINFECTION BY-PRODUCTS RULE

Stage 2 of the Disinfection By-Products Rule was recently proposed in August 2003, and
it is currently expected that this regulation will be finalized during mid-2005. The
compliance assessment summarized below is based on the information presented in the
proposed rule, and assumes that the regulation will be promulgated as it is currently
scheduled.

“Stage 2A” of the DBPR regulation, which will become effective three years after
promulgation (i.e., by July 2008), will require that water systems comply with locational
running annual average (LRAA) TTHM and HAA5 MCLs of 0.120 mg/L and 0.100 mg/L,
respectively, at each of their current DBP monitoring locations. Systems must also
continue to comply with the impending Stage 1 MCLs for TTHMs and HAAS of 0.080
mg/L and 0.060 mg/L, respectively, based on the gystem running annual average
values.

“Stage 2B” of the DBPR regulation, which will become effective six years after the rule’s
promulgation, (i.e., by July 2011), will require compliance with running annual average
TTHM and HAA5 MCLs of 0.080 mg/L and 0.060 mg/L, respectively, at individual
“revised” distribution system monitoring locations. (KDOW has the option of extending
this compliance deadline, on a case by case basis, by up to two years if significant
capital expenditures will be required to achieve compliance.) As is discussed in
Appendix B, for NKWD these revised monitoring locations will be selected baséd on one
year of system DBP monitoring at 60-day intervals at 24 locations (8 locations per
treatment plant), which are not currently included in the District's DBP monitoring
program. This new monitoring is referred to in the proposed regulation as the Initial
Distribution System Evaluation (IDSE) monitoring study. The primary purpose of this
additional monitoring is to identify those areas within the distribution system where the
DBP levels are highest.

It should be noted that alternative approaches to the method of selecting the number of
monitoring sites utilized during this initial system monitoring are currently being
evaluated by the Advisory Committee responsible for development of this regulation.
Determination of the number of monitoring sites based on total population served, rather
than the number of plants serving the system is one alternative reportedly receiving
serious consideration.

This monitoring must be completed and a report summarizing the testing results and the
District’'s recommended revisions to the current monitoring sites are required to be
submitted to KDOW within two years of promulgation of the Stage 2 rule (i.e., by July
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2007). It is also emphasized that under Stage 2B of this regulation, DBP monitoring at
the revised locations identified during the IDSE study must be conducted during the
month that has exhibited the highest historical DBP formation levels.

A summary of recent quarterly running annual average TTHM and HAAS concentrations
from each of the District's 12 current distribution system compliance monitoring locations
is presented in Tables IV-14 and IV-15, respectively. These data suggest that NKWD
should easily comply with the Stage 2A TTHM and HAA5 MCLs of 0.120 mg/L and 0.100
mg/L, respectively, at these individual monitoring sites using the current disinfection
practices.

Table IV-14
Running Annual Average TTHM Concentrations vs. Monitoring Location
Monitoring Location Lﬁ)c.tar‘tlioo.n LRAA TTHM Concentration, mg/L1

5229 Taylor Mill Road TO1 0.037 - 0.049
1717 Dixie Highway (Lookout Corp.) TO4 0.039 - 0.048
UDF 18" & Overbrook / Shop Smart T29/ T34 0.040 — 0.055
Post Office, Ludlow T31 0.040 - 0.051
4308 Winston Avenue, Latonia T32 0.040 - 0.051
Cold Spring City Building T38 0.038 — 0.044
432 Clay Ridge, Grants Lick T40 0.053 - 0.065
Madison Pike T44 0.076 - 0.084
330 York, Newport (Court House)® T47 0.039 - 0.041
330 E. 10", Newport (Speedway)’ T48 0.035 - 0.038
509 Grandview Ave., Newport® T50 0.044 — 0.045
524 W. 12" Street, Newport (JSA)® T51 0.050 — 0.051
'Includes data for 11/2001 (4™ quarter) through 07/2003 (3" quarter).

“Site T29 deleted from monitoring program 02/2003, site T34 added.

*Includes quarterly data for 07/2002 (3rd quarter) through 07/2003 (3" quarter) only.
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Table IV-15
Running Annual Average HAA5 Concentrations vs. Monitoring Location
Monitoring Location Llcgfa'zioo.n LRAA HAAS5 Concentration, mg/L'
5229 Taylor Mill Road TO1 0.024 - 0.033
1717 Dixie Highway (Lookout Corp.) TO4 .0.25 - 0.031
UDF 18" & Overbrook / Shop Smart T29/ T34? 0.025 - 0.043
Post Office, Ludiow 31 0.026 - 0.036
4308 Winston Avenue, Latonia T32 0.026 - 0.029
Cold Spring City Building T38 0.024 - 0.041
432 Clay Ridge, Grants Lick T40 0.036 - 0.047
Madison Pike T44 0.0392 - 0.057
330 York, Newport (Court House)3 T47 0.029
330 E. 10", Newport (Speedway) T48 0.026
509 Grandview Ave., Newport® T50 0.029
524 W. 12" Street, Newport (JSA)® T51 0.029
"Includes quarterly data for 02/2001 (1% quarter) through 07/2003 (3" quarter).
2Site T29 deleted from monitoring program 02/2003, site T34 added.
®Includes quarterly data for 10/2002 (4™ quarter) through 07/2003 (3rd quarter) only.

Review of recent DBP monitoring data suggests that compliance with the more
restrictive Stage 2B TTHM MCL of 0.080 mg/L at revised system monitoring locations
will likely be difficult for the District to achieve using current treatment/disinfection
practices. Locational running annual average TTHM concentrations have consistently
approached or exceeded 0.080 mg/L at one of the District's current monitoring sites (Site
T44; Madison Pike), and have approached 0.080 mg/L at one of the District's current
monitoring sites not used for compliance reporting purposes (Site T33; Clarion
Manufacturing, Walton). Other monitoring sites exhibit TTHM concentrations exceeding
0.120 to 0.130 mg/L during the summer months, and Site T44 (Madison Pike) exhibited
a TTHM concentration of 0.164 mg/L during August 2001. The LRAA HAAS
concentration at Site T44 (0.057 mg/L) for the 3" quarter 2003 monitoring period also
approached the MCL of 0.060 mg/L.

It is anticipated that the required Initial Distribution System Evaluation (IDSE) monitoring
will identify areas with higher TTHM and HAA5 concentrations than have been typically
observed at the District's current DBP monitoring sites. It was also noted that the
current practice of reporting of DBP monitoring data for the month of July does not result
in reporting of TTHM concentrations for the month with historically highest
concentrations, as will be required under Stage 2B. As shown in Table 1V-16, recent
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monthly data for the District's current DBP compliance monitoring sites suggest that
TTHM concentrations within the distribution system served by the District's three
treatment facilities are typically higher during August and September than in July.
Reporting of TTHM monitoring data for August or September during 2001/2002 would
have resulted in values ranging from approximately 22 to 56 percent higher than for the
July monitoring period. Modification of DBP reporting practices under the Stage 2 DBPR
to incorporate the month of peak historical TTHM and HAAS production, in conjunction
with use of the revised DBP monitoring locations identified during the IDSE process will
result in reported TTHM and HAA5 concentrations that exceed current values.

Average TTHM Concentrations vs.Tlag:ﬁtxi:lz Period (Current Monitoring Sites)
Year Average System TTHM Concentration, mg/L
July* August September
2001 0.065 0.102 0.089
2002 0.065 0.085 0.079

*July is current 3™ quarter DBP compliance monitoring month

Based on review of historical DBP monitoring data, it is clear that reductions in current
DBP concentrations within the District’s distribution system will be required in order to
comply with the Stage 2B MCLs at individual monitoring sites, and to continue to provide
high-quality finished water to the consecutive systems served by the District. Potential
DBP reduction measures are discussed in Section IV.F.

3. LONG-TERM 2 ENHANCED SURFACE WATER TREATMENT RULE

The Long-Term 2 Enhanced Surface Water Treatment Rule (LT2ESWTR) was proposed
during August 2003, and it is currently expected that this regulation will be finalized
during mid-2005, along with the Stage 2 DBPR. The compliance assessment
summarized below is based on information presented in the proposed rule, and
assumes that the regulation will be promulgated as currently scheduled. It is
emphasized that EPA may elect to modify these regulatory provisions based on input
received during the public comment period and/or new information developed during the
regulatory promulgation process.

Specific treatment requirements under this regulation will be determined based on
results from two years of monthly monitoring of the Ohio River and Licking River
supplies to assess average source water Cryptosporidium concentrations. Source water
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monitoring will need to be completed, and a report summarizing the resulting data will
need to be submitted to KDOW, within two and one-half years of promulgation of the
LT2ESWTR, i.e., by January 2008. (Source water monitoring and reporting can be
completed prior to January 2008 if the data is obtained in accordance with EPA-specified
requirements.) If this monitoring reveals that 12-month running average source water
Cryptosporidium concentrations equal or exceed 0.075 oocysts per Liter, the District will
be required to provide increasingly-stringent levels of oocyst physical removal, in
addition to a minimum 1-log inactivation by disinfection if average oocyst concentrations
exceed 1.0 per Liter. Compliance with these more stringent treatment requirements
would be required by mid-2011 at the earliest, and KDOW could grant compliance
extensions of up to two years if significant capital improvements are required to achieve
compliance.

The District has monitored source water Cryptosporidium levels at the Fort Thomas and
Taylor Mill plants using EPA Method 1623 since February 2002, and initiated monthly
source water Cryptosporidium monitoring at all plants during late April 2003. These
preliminary monitoring results suggest that the District will be placed in “Bin 1" (no
additional treatment required) if future monitoring results continue to be negative with
respect to presence of Cryptosporidium oocysts in the source water. However, it is
emphasized that only limited monitoring has been conducted thus far, and therefore firm
recommendations regarding potential compliance requirements cannot be made until the
required monitoring has been completed.

it is the District’s intention that the Cryptosporidium monitoring data currently being
collected be utilized as the basis for assessing bin placement under the LT2ESWTR. It
is therefore critically important that this monitoring be conducted in accordance with the
requirements presented in the proposed LT2ESWTR and the accompanying draft
“Source Water Monitoring Guidance Manual for Public Water Systems for the Long Term
2 Enhanced Surface Water Treatment Rule (LT2 Rule)” (EPA 815-D-03-005, June
2003).  Cryptosporidium monitoring requirements specified in these documents for
samples collected prior to promulgation of the LT2ESWTR include the following:

e |tis recommended that utilities develop a monitoring schedule listing the calendar
date on which each sample will be collected. Samples should be collected each
month within 2 days of the dates specified in the monitoring plan prepared by the
utility.

e Cryptosporidium analyses must be conducted by an EPA-approved laboratory.

e Minimum sample volume analyzed must be 10 L.
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e Source water samples must be collected prior to any treatment.

e The utility must certify that all monitoring results collected are reported, that the
samples analyzed were representative of the plant's source water(s), and that
source water(s) have not changed.

¢ EPA recommends that utilities conducting early monitoring collect and analyze E.
coli samples with each Cryptosporidium sample and measure source water
turbidity during each sampling event.

The proposed LT2ESWTR states that systems are “requested, but not required, to notify
EPA prior to promulgation of the LT2ESWTR of their intent to submit previously collected
data.” The proposed LT2ESWTR also states that:

“Systems that have at least 2 years of previously collected data to grandfather when
the LT2ESWTR is promulgated and do not intend to conduct new monitoring under
the rule are required to submit the previously collected data to EPA within 2 months
following promulgation. This will enable EPA to evaluate the data and report back to
the utility in sufficient time to allow, if needed, the utility to contract with a laboratory
to conduct monitoring under the LT2ESWTR.”

As two years of monthly source water monitoring data will be available by March 2005,
this provision will likely be applicable. Therefore, the District should plan to notify EPA of
its intention to submit previously-collected Cryptosporidium monitoring data, and also
discuss specific requirements for acceptance of the existing data with the Agency prior
to July 2005.

As discussed in Appendix B, the proposed LT2ESWTR includes two allowable source
water monitoring and bin classification approaches:

o If samples are collected once per month, bin classification is to be based on the
highest 12-month running annual average of monitoring results.

e If samples are collected twice per month, bin classification is to be based on a 2-
year mean value of all monitoring data. (This increased monitoring must be
conducted at evenly distributed time intervals over the 2-year period.)

The increased analytical costs associated with twice-per-month Cryptosporidium
monitoring are significant as compared to monthly monitoring (approximately $11,000
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additional per source over the two-year monitoring period, based on a unit cost of $450
per sample). However, in most cases, this increased level of monitoring will be
beneficial with respect to bin classification for systems treating source waters where
Cryptosporidium oocysts may be present in the watershed. As costs associated with
increased levels of Cryptosporidium removal/inactivation will likely be substantial, the
District should consider increasing source water monitoring frequency to twice per
month.

As chlorine is ineffective with respect to the inactivation of Cryptosporidium oocysts,
provisions for performing primary disinfection using an alternative disinfection process
such as ozonation or UV irradiation could be required if this regulation is implemented as
it is currently proposed, and inactivation of Cryptosporidium is required based on the
results of source water monitoring. As discussed in Appendix B, the District will be able
to select from a wide range of available treatment methodologies in order to achieve the
required level of Cryptosporidium removal/inactivation. Another treatment option that
could be considered would be the use of membrane processes such as microfiltration
and ultrafiltration, which provide positive physical removal of Giardia and
Cryptosporidium.

All large systems which are required to monitor source water Cryptosporidium oocyst
concentrations will also be required to prepare Giardia and virus inactivation profiles
under the LT2ESWTR, if promulgated as currently proposed. The District would be
required to document the total level of Giardia and virus inactivation achieved at each
treatment facility at least once per week over a period of at least one year, beginning two
years after promulgation of the LT2ESWTR (i.e., by July 2007, if this regulation is
promulgated as currently anticipated). The District currently monitors and records daily
disinfection CT levels provided and the level of Giardia cyst inactivation achieved within
the treatment faciliies. The spreadsheets currently used to determine the level of
Giardia cyst inactivation achieved could be modified to also calculate the level of enteric
virus inactivation achieved. Plant staff will need to develop this capability prior to the
July 2007 deadline for initiating the disinfection profiling process.

Comments on potential compliance requirements presented in this report should be
regarded as preliminary, and a reassessment of compliance requirements should be
conducted immediately following completion of source water Cryptosporidium
monitoring.
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4. RADON

As discussed in Appendix B, EPA has proposed a new MCL for radon of 300 pCi/L, and
an alternative MCL of 4,000 pCi/L when a multimedia radon mitigation program is put in
place by state regulatory agencies. It is currently anticipated that a final radon rule will
be issued during December 2004. Considerable controversy currently surrounds the
regulation of radon in drinking water supplies, and modification of this regulation as
currently proposed could significantly alter the requirements contained in the final rule.
However, as the District treats only surface water supplies, which typically do not contain
radon at levels approaching or exceeding the proposed MCL, it is expected that this
regulation will have no impact on current District treatment practices.

D. FUTURE REGULATIONS

As discussed in Appendix B, during July 2003 EPA announced its intention to consider
revisions to the 1989 Total Coliform Rule (TCR). This action is in response to
recommendations presented in the May 2002 “Stage 2 M-DBP Agreement in Principle”,
which served as the basis for development of the proposed Stage 2 DBPR and the
proposed LT2ESWTR. The Federal Advisory Committee responsible for development of
the Agreement recommended that EPA (1) evaluate available data and research on
public health risks related to distribution systems, and (2) work with stakeholders to
initiate a process for addressing cross connection control and backflow prevention, in
addition to considering other distribution system requirements related to significant
health risks. This was based on the following points recognized in the Agreement:

e “Finished water storage and distribution systems may have an impact on
water quality and may pose risks to public health.”

e “Cross connections and backflow in distribution systems represent a
significant public heath risk.”

e “Water quality problems can be related to infrastructure problems and that
aging of distribution systems may increase risks of infrastructure problems.”

e “Distribution systems are highly complex and that there is a significant need
for additional information and analysis on the nature and magnitude of risk
associated with them.”
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EPA, in conjunction with several external distribution system experts, has developed
nine “white papers” that address various distribution-related issues. The purpose of
these white papers, which only present available information and do not reflect EPA
policy, is to review available data on potential health risks associated with distribution
system issues and to identify areas where additional research may be warranted. The
nine white papers and the agency responsible for their preparation are as follows:

e “The Potential for Health Risks from Intrusion of Contaminants into the
Distribution System from Pressure Gradients” (American Water Works
Service Company)

o “Potential Contamination Due to Cross-connections and Backflow and the
Associated Health Risks” (EPA)

e “Deteriorating Buried Infrastructure Management Challenges and
Strategies” (American Water Works Service Company)

e “Permeation and Leaching” (American Water Works Association)
e “Nitrification” (American Water Works Association)
e “Finished Water Storage Facilities” (American Water Works Association)

e ‘“Effects of Water Age on Distribution System Water Quality” (American
Water Works Association)

e “Health Risks from Microbial Growth and Biofilms in Drinking Water
Distribution Systems” (EPA)

e “New or Repaired Water Mains” (American Water Works Association)

Based on these considerations, EPA indicates that it intends to undertake a rulemaking
process to initiate possible revisions to the TCR that may include new requirements for
ensuring the integrity of distribution systems. The schedule for this process and
probable outcomes are both uncertain at this time. However, as the potential cost
implications associated with adoption of strict new distribution system regulations could
be significant, the District should monitor developments related to revision of the TCR
closely over the next few years.
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E. KEY COMPLIANCE DATES

A summary of key compliance dates for impending regulatory requirements is presented
in Table IV-17.

Table IV-17
Key Dates for SDWA Regulatory Compliance
Date Regulation Activity / Compliance Requirements
Deadline for written notification to KDOW regarding
Dec. 8, 2003 FBRR filter backwash recycle practices
Dec. 2003 Radionuclides Revised MCLs for radionuclides effective
LT2ESWTR ; .
July 2005 Stage 2 DBPR Projected regulatory promulgation date.
1 Deadline for submittal of source water monitoring
Oct. 2005 LT2ESWTR schedule to EPA
Jan. 2006° Stage 1 DBPR Recommended deadline for initiating IDSE monitoring
Deadline for initiating 2-year source water
Jan. 2006’ LT2ESWTR Cryptosporidium, E. coli, & turbidity monitoring
program
July 20072 Stage 2 DBPR Deadline fpr subm:ttal of report to KDOW summarizing
IDSE monitoring results
July 2007’ LT2ESWTR Begin disinfection profiling
1 Deadline for submittal of results of 2-year source
Jan. 2008 LT2ESWTR water monitoring program to KDOW
2 Compliance with “Stage 2A” MCLs at individual
July 2008 Stage 2 DBPR system monitoring sites
(1) KDOW determines Cryptosporidium bin
3 classification
July 2008 LT2ESWTR (2) Complete disinfection profiling with one year of
data
(1) Deadline for compliance with additional
1 Cryptosporidium treatment reqwrements
July 2011 LT2ESWTR (2) Deadline for submittal of documentation for
utilization of microbial toolbox options to IEPA
July 201123 Stage 2 DBPR Compliance .Wlth Stsge 2B” MCLs at individual
system monitoring sites
Assumes promulgation of LT2ESWTR during July 2005.
Assumes promulgation of Stage 2 DBPR during July 2005.
*Extension of up to two years can be granted by KDOW if capital improvements are
required to achieve compliance.
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F. DISINFECTION BY-PRODUCT COMPLIANCE OPTIONS

As discussed above, the primary regulatory compliance issue that the District will need
to address within the next 5 to 6 years will be implementing a strategy to reduce the level
of disinfection by-products within the distribution system in order to meet the
requirements of the Stage 2 DBPR at individual system monitoring sites. Various DBP
control options were discussed in detail in the September 2001 Black & Veatch report
“Northern Kentucky Water District; Fort Thomas Water Treatment Plant Evaluation”, and
therefore, detailed descriptions of the various DBP reduction options are not presented
herein. This section presents an overview of the conclusions presented in the 2001
report and an updated assessment of potential DBP control measures and their
applicability to the District's existing treatment facilities, based on new information
developed since the initial evaluation of DBP control options was conducted during
2001.

The Fort Thomas Treatment Plant currently supplies the majority of the treated water
delivered to the District's customers (approximately 70% of total system production over
the past three years), and is the primary source of finished water for the consecutive
systems (wholesale customers) served by the District. The hydraulic residence time of
the Fort Thomas finished water within the distribution system is therefore believed to be
significantly longer than that for the Taylor Mill and Memorial Parkway plants. As free
chlorine is used to maintain a disinfectant residual within the distribution system, the long
hydraulic retention times for Fort Thomas plant effluent results in the continued formation
of DBPs as the water progresses through the system. The Fort Thomas plant should
therefore be the primary focus of initial efforts to reduce treated water DBP
concentrations in the system. However, the conclusions and recommendations
presented herein would apply to all of the District’s treatment facilities. Efforts to reduce
finished water DBP concentrations at the Taylor Mill and Memorial Parkway plants may
also be required as the areas served by these plants expand.

1. COAGULATION IMPROVEMENTS

As discussed above, review of recent NKWD monitoring data indicated that TOC
removal performance at the Fort Thomas plant was notably less efficient than at the
Taylor Mill and Memorial Parkway plants. The Fort Thomas plant produces a high-
quality finished water that meets (and in many cases exceeds) all applicable minimum
water quality requirements. However, it is emphasized that coagulation practices that
are optimized to yield low settled and filtered water turbidities and acceptable filter
productivities may not also provide optimal levels of TOC removal. Opportunities may
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therefore exist to reduce DBP formation by increasing current levels of TOC removal
through the modification of coagulation practices and/or expanded use of powdered
activated carbon to adsorb DBP precursor compounds. The extent to which modified
coagulation practices could reduce DBP concentrations within the distribution system
can be readily assessed through bench-scale testing, as is discussed later in this
section.

2. ALTERNATIVE DISINFECTANTS

a. Chloramination. As was presented in the September 2001 Fort Thomas plant
treatment evaluation report, one approach to reducing DBP concentrations within the
distribution system would be to limit chlorine contact times to the minimum required to
comply with disinfection requirements (with an appropriate factor of safety maintained to
allow for typical variations in water quality and treatment conditions). This can be
accomplished by adding ammonia to convert the free chlorine residual to chloramines
(“combined chiorine”) following the appropriate contact interval. When ammonia is
added to water at dosages sufficient to convert all of the free chlorine residual to the
chloramine form, TTHM and HAA5 formation is essentially halted. This approach has
been successfully adopted by many utilities to comply with current DBP requirements.
Additional benefits of using chloramines as a secondary disinfectant observed by these
utilities include an improved ability to maintain adequate disinfectant residuals within the
extremities of the distribution system, and improved control of biofilms within the
distribution system. Potential disadvantages of chloramines include the increased
potential for nitrification problems within the distribution system if appropriate
chlorine/ammonia ratios are not maintained and/or if the chloramine residual
concentrations are not maintained at adequate levels.

A review of monthly data on finished water TTHM concentrations at the discharge of
each of the District's three treatment facilities suggests that conversion of the free
chlorine residual to chloramines at the plant discharge could yield significant reductions
in DBP concentrations within the distribution system. As is shown in Table IV-18, TTHM
concentrations at the plant discharges averaged only 0.030 — 0.032 mg/L during the
period evaluated. Assuming minimal additional formation of TTHMs were to occur
following addition of ammonia to convert the free chlorine residual to the chloramine
form, these data suggest that chloramination could be an effective approach to
compliance with the more restrictive DBP requirements at individual monitoring sites
under the Stage 2 DBPR.
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Table IV-18
Historical TTHM Concentrations at Plant Discharge
. . TTHMs at Plant Discharge, mg/L
Plant / Location Period Reviewed*
Average Range

Fort Thomas Jan. 2000 — July 2003 0.032 0.008 - 0.081
Taylor Mill Jan. 2000 — July 2003 0.032 0.001 - 0.069
Memorial Parkway | Jan. 2003 — July 2003 0.030 0.009 - 0.051

*TTHM data collected monthly.

District staff has expressed strong reservations regarding the use of chloramines for
DBP control, and a preference to thoroughly evaluate all other DBP control options prior
to any decision to consider conversion to chloramines. However, it should be noted that
this evaluation suggests that chloramines could be a cost-effective means of meeting
future DBP control requirements, and should therefore be investigated further during
future planning efforts as a potential DBP control technique.

b. Alternative Primary Disinfectants. Use of alternative primary disinfectant
technologies, such as ozonation, chlorine dioxide, and ultraviolet irradiation were
discussed in detail in the September 2001 Fort Thomas evaluation report. However, as
these alternative disinfectants do not provide a sustainable disinfectant residual, they
must typically be foliowed by a secondary disinfectant, such as free chlorine or
chloramines, in order to maintain a disinfectant residual within the distribution system.
As these alternative disinfectants do not by themselves reduce the DBP formation
potential of the water being treated (and, in the case of ozone, may actually increase
DBP formation potentials), continued use of free chlorine for residual maintenance would
likely not result in any significant reduction in DBP concentrations within the distribution
system. Use of ozone or chlorine dioxide for primary disinfection would require
construction of covered contact basins in order to optimize disinfectant utilization and to
prevent excessive formation of undesirable oxidation by-products, and the high CT
values required for inactivation of Cryptosporidium under cold water conditions reduce
the attractiveness of both ozone and chlorine dioxide as long-term solutions to potential
future pathogen inactivation requirements. Some utilities have also experienced
problems with persistent offensive odors attributable to off-gassing of chlorine dioxide at
consumer taps when free chlorine is used for residual maintenance within the
distribution system.

As discussed above, District staff has expressed reservations regarding the use of
chloramines for residual maintenance within the distribution system. As significant
reductions in current system DBP concentrations could not be achieved using ozone,
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chlorine dioxide, or UV irradiation unless implemented in conjunction with use of
chloramines for secondary disinfection/residual maintenance, use of alternative primary
disinfectants is not considered a viable approach to meeting the Stage 2 DBPR
requirements at individual system monitoring sites.

3. GAC ADSORPTION

In its August 2003 proposed Stage 2 DBPR, EPA defines the following three treatment
technologies as “best available technology” (BAT) for compliance with the TTHM and
HAA5 MCLs:

e GAC adsorbers with at least 10 minutes of empty bed contact time and an
annual average reactivation/replacement frequency no greater than 120
days, plus enhanced coagulation or enhanced softening.

e GAC adsorbers with at least 20 minutes of empty bed contact time and an
annual average reactivation/replacement frequency no greater than 240
days.

e Nanofiltration (NF) using a membrane with a molecular weight cut off of 1000
Daltons or less (or demonstrated to reject at least 80% of the influent TOC
concentration under typical operating conditions).

As suggested by EPA’s definition of “best available technology” for DBP control using
GAC, the parameter that has the greatest impact on GAC system design and
performance is the empty bed contact time (EBCT). EBCT is equal to the volume of
carbon media in the filter or contactor divided by the volumetric rate of flow through the
filter or contactor, expressed in minutes. In general, GAC adsorption efficiency for a
particular contaminant increases with increasing EBCT. The EBCTs and GAC
regeneration/replacement intervals specified as BAT in the proposed Stage 2 DBPR
were based primarily on pilot-scale treatment data developed during the Information
Collection Rule (ICR) treatment studies.

Statistical analysis of GAC treatment data developed by the 63 utilities that participated
in the ICR process suggests the following:

¢ A 10 minute EBCT was not sufficient to optimize GAC adsorption efficiency
for TOC removal in most of the ICR trials. For example, comparison of 116
pairs of GAC treatment trials indicates that the mean number of bed volumes
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treated until 50% TOC breakthrough occurred was approximately 14%
greater for contactors with EBCTs of 20 minutes as compared to contactors
with EBCTs of 10 minutes. The ICR results suggest that most utilities will
reduce operating costs by designing GAC contactors with an EBCT greater
than 10 minutes.

e GAC particle size had a significant impact on GAC adsorption efficiency.
When not restricted to large GAC particle size by headloss considerations,
utilities could reduce GAC replacement costs by using smaller 12 x 40 mesh
GAC, rather than 8 x 30 mesh.

As discussed in the September 2001 Fort Thomas evaluation report, there are two basic
approaches to DBP control through removal of precursor compounds by granular
activated carbon:

» Conversion of existing granular media filters to GAC filter adsorbers through
removal of a portion of the anthracite/sand media and replacement with GAC.

e Construction of post-filtration GAC contactors.

Each of these approaches, and their applicability with respect to compliance with future
DBP control requirements at NKWD are discussed below.

a. Filter Adsorbers. Evaluation of available filter box depths at the Fort Thomas plant
suggests that conversion of the existing filters to GAC adsorbers would not yield EBCTs
that would provide effective removal of disinfection by-product precursor compounds.
This is based on the following:

e Replacement of the existing underdrains and support gravel with new
underdrains and porous plate support media to eliminate the need for
support gravel, thereby increasing available GAC media depth.

e 9 - 10 inches of fine sand below the GAC media to minimize passage of
carbon fines through the filter and to ensure effective turbidity removal.

e Provisions for 25% - 30% expansion of the media during backwashing, with
the expanded media surface just below the bottoms of the existing

washwater collection troughs in order to minimize loss of GAC media.

s 11 filters in service at the rated plant production capacity of 44 mgd.
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Using these assumed conditions, EBCTs for the converted Fort Thomas filters would be
only about 4.2 minutes at a plant throughput rate of 44 mgd, and approximately
6.8 minutes at the current average plant production rate of 27 mgd. These EBCTs are
considerably less than the 10-20 minute values recommended by EPA in the proposed
Stage 2 DBPR, and would result in the need for frequent GAC media replacement
(potentially as often as every 60-90 days) in order to maintain the ability to effectively
remove DBP precursor compounds. Removal and replacement of the GAC media at
these short intervals would significantly increase demands on plant maintenance staff
and associated costs. Based on these considerations, conversion of the existing filters
to GAC adsorbers for DBP control would not be recommended. (Note that required
media replacement intervals for GAC filter adsorbers utilized primarily for control of
tastes and odors would be significantly longer; experience at other locations indicates
that GAC service lives of 2 to 3 years have been achieved.)

b. Post-Filtration GAC Contactors. Most utilities that elect to use GAC adsorption to
meet the Stage 2 DBPR requirements will need to construct post-filtration GAC
contactors in order to achieve EBCTs sufficient to provide efficient removal of DBP
precursor compounds while maintaining reasonable GAC replacement intervals. The
following discusses potential requirements for post-filtration GAC treatment at the Fort
Thomas plant. (Design requirements would be similar for the District's Taylor Mill and
Memorial Parkway plants, should the need for DBP precursor removal to meet Stage 2
DBPR criteria be determined to be required.)

Post-filtration GAC contactors would be concrete downflow units. Filtered water would
be pumped to the contactors (construction of a transfer pumping station would be
required to convey the filtered water to the new GAC contactors), and the GAC-treated
water would flow to the existing treated water clearwells. A multiple contactor
configuration, with contactors operating in parallel in a “staggered exhaustion” mode,
would be used to maximize carbon utilization prior to replacement (contactors would be
brought on line individually in a sequential manner over several months in order to avoid
simultaneous breakthrough of all contactors). A total of ten GAC contactors is assumed;
eight in service, plus two additional contactors; one for storage of virgin carbon upon
delivery, and one standby contactor that would be placed in service when an in-service
contactor becomes exhausted.

Preliminary design parameters for the GAC adsorption system utilized in the
development of probable construction and annual operation and maintenance costs are
summarized in Table IV-19. (It is emphasized that the information presented herein
should be considered as preliminary, and is based on experience for other full-scale
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operating GAC systems. Site-specific testing should be conducted in order to optimize
design parameters and to assess probable GAC replacement intervals.)

Table IV-19
Preliminary Design Parameters for Post-Filter GAC Adsorption System
For DBP Control at Fort Thomas WTP

Parameter Value

Number of GAC Contactors

In service 8

GAC transfer + standby 2

Total 10
Area per Contactor, sq ft 555
GAC Depth, feet 11.5
GAC Loading Rate, gpm/sq ft @ 44 mgd 6.9
GAC Media

Size 12 x40

Average Density, Ibs/cubic foot 30
Empty Bed Contact Time, minutes

At 44 mgd peak flow 12.5

At 27 mgd average flow 20
Average GAC Replacement Interval, days 180
Average GAC Utilization Rate

Pounds per 1000 gallons treated” 0.31

Pounds per day 8,400

*At annual average plant production of 27 mgd, 180 day replacement interval

This analysis assumes periodic replacement of GAC wunder a contract
removal/replacement arrangement. However, GAC utilization rates may be high enough
to justify consideration of onsite thermal regeneration. Therefore, any future evaluation
of GAC treatment for State 2 DBPR compliance should also include a detailed
comparison of costs for contract GAC replacement vs. onsite regeneration. (Testing to
identify probable site-specific GAC utilization rates should be conducted prior to
development of comparative GAC replacement/regeneration costs.)

As discussed in the September 2001 Fort Thomas evaluation report, projected site area
requirements for construction of post-filtration GAC contactors and required support
facilities are substantial (approximately 13,500 square feet), and available area for new
construction within the confines of the existing plant site is limited. Therefore, for the
purposes of this evaluation, it is assumed that one of the existing
flocculation/sedimentation basin trains would be removed from service to provide the
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area required for construction of the GAC treatment facility. One of the remaining basin
trains would be retrofitted with high-rate treatment equipment in order to maintain the
current 44 mgd total facility treatment capacity. Based on preliminary discussions with
District staff, it is assumed that either basin train 2 or 3 would be demolished to provide
site space for the GAC facility, and the other adjacent train retrofitted with ballasted
flocculation (ACTIFLO®) process equipment. Based on the current typical basin flow
split maintained by the operating staff (60% of total plant flow to basin trains 1 and 4,
40% of total plant flow to basin trains 2 and 3), the minimum required capacity of the
ACTIFLO® process would be approximately 18 mgd in order to maintain the current
rated plant capacity of 44 mgd. However, to maintain a 2.0 gpm/sq ft hydraulic loading
rate for the tube settlers in basin trains 1 and 4, total flow to those trains would need to
be limited to 22 mgd. Therefore, the capacity of the retrofitted ACTIFLO® process
should be at least 22 mgd. (As noted in the 2001 Fort Thomas evaluation report, each
of the existing basin trains has sufficient area to provide up to 32 mgd of ballasted
flocculation process treatment capacity. However, an evaluation of basin train
inlet/outlet hydraulic capacities would need to be conducted to assess ability to
accommodate flows in excess of the current rated capacity of 11 mgd per basin train.)

Post-filtration GAC treatment will likely be the most costly approach to future DBP
compliance in terms of both initial construction and annual operation and maintenance
costs. However, in addition to reductions in system DBP concentrations, other potential
benefits associated with post-filtration GAC treatment would include the following:

e Improved chemical spill protection
e Improved taste and odor control
¢ Reductions in chlorine demand

e Improved chlorine residual stability within the distribution system

4. MEMBRANE SEPARATION PROCESSES

As discussed above, nanofiltration is one treatment approach defined by EPA as “best
available technology” in the August 2003 proposed Stage 2 DBPR. Pilot testing was
conducted at the Fort Thomas plant between 1999 and 2001 to assess the ability of
reverse osmosis (RO) and nanofiltration (NF) membranes to effectively remove organic
precursor compounds that form regulated disinfection by-products when free chlorine is
used for primary/secondary disinfection. While the pilot study demonstrated that both
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RO and NF membranes would provide high levels of DBP precursor compound removal
that would facilitate compliance with Stage 2 DBPR requirements, persistent biofouling
of the membranes was experienced throughout the study. This biofouling problem
resulted in the need for frequent membrane cleaning, which would lead to reduced
system productivies and membrane life. Membrane pretreatment requirements to
reduce/eliminate excessive biofouling problems, membrane concentrate disposal
considerations, and the increased levels of settled/filtered water production required to
compensate for process losses attributable to post-filter membrane treatment would
result in significant increases in current finished water production costs, thereby making
this DBP control option financially unattractive.

5. MIEX® PROCESS

Bench-scale and pilot-scale testing of the magnetized ion exchange (MIEX®) process
was conducted at the Fort Thomas plant during May and June 2003 as part of an
American Water Works Research Association (AWWARF) study to assess the response
of the MIEX® process under a wide range of raw water and treatment conditions.
Testing was conducted using raw Ohio River water. As evaluation of the resulting data
from this pilot study has not yet been completed (all analytical data has not yet been
submitted for review), firm conclusions regarding the applicability of this process for
compliance with future Stage 2 DBPR requirements cannot be presented at this time.
However, preliminary data indicate that the MIEX® process reduced dissolved organic
carbon concentrations by 40 to 50 percent during the first four weeks of testing, and
reduced 3-day TTHM formation by 42 to 44 percent, as compared to samples treated
conventionally using ferric sulfate and polyaluminum chloride dosages similar to those
currently used at the full-scale Fort Thomas plant.

Currently available results indicate that MIEX®-treated raw water samples exhibited 3-
day TTHM formation potentials of approximately 0.062 mg/L and 0.068 mg/L following
coagulation with ferric sulfate and an alum-polymer blend, which is less than the current
Stage 1 DBPR MCL of 0.080 mg/L. Limited data on HAA5 formation potential reductions
indicate that MIEX® also reduced 3-day HAA5 potential by approximately 70% (from
approximately 0.041 mg/L for a raw water sample coagulated with both ferric sulfate and
polyaluminum chloride to approximately 0.013 mg/L for the MIEX®-treated raw water
sample following ferric/polyaluminum chloride coagulation).

While these preliminary results suggest that the MIEX® process should not be ruled out
as a potential future DBP control methodology, additional testing and evaluation would
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be required to assess effectiveness under varying source water quality conditions and
process waste disposal requirements.

G. LT2ESWTR COMPLIANCE OPTIONS

As discussed above, provisions for increased removal of, and potentially for inactivation
of Cryptosporidium oocysts at one or more of the District's treatment facilities may be
required under the impending LT2ESWTR. Firm conclusions regarding compliance
requirements cannot be developed until required source water Cryptosporidium
monitoring has been completed. Therefore, the following presents an overview of
several potential Cryptosporidium treatment approaches that could be required, based
on information presented in the August 2003 proposed LT2ESWTR. It is emphasized
that EPA has requested comment on the many aspects of the proposed rule, and that
the information presented in the LT2ESWTR proposed rule could be modified
significantly prior to promulgation of this regulation during mid-2005.

1. CRYPTOSPORIDIUM REMOVAL (BIN 1 CLASSIFICATION)

Should source water monitoring conducted under the impending LT2ESWTR indicate
the presence of Cryptosporidium at average annual concentrations of less than 0.075
oocysts per Liter (“Bin 1" classification), no additional treatment to address
Cryptosporidium oocyst removal/inactivation would be required.

2. CRYPTOSPORIDIUM REMOVAL (BIN 2 CLASSIFICATION)

Should source water monitoring conducted under the impending LT2ESWTR indicate
the presence of Cryptosporidium at average annual concentrations of 0.075 to
1.0 oocysts per Liter, the District would be required to provide an additional 1.0-log of
treatment (“Bin 2" classification).  (This would be in additon to the 3.0-log
Cryptosporidium removal credit to be granted under the LT2ESWTR for well-operated
conventional treatment facilities.)

Review of the microbial toolbox options presented in the proposed LT2ESWTR suggests
that the District could potentially achieve the required 1-log total additional
Cryptosporidium removal credit for the existing treatment facilities by utilizing available
credits for any of the following:
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e 0.5-log or 1.0-log credit for maintaining low treated water turbidity levels.

e 0.5-log credit for second-stage filtration, if post-filtration GAC adsorption
capability is added for disinfection by-products control.

e Credit for demonstration of performance
Proposed design and implementation criteria for each of the above are discussed below.

a. Reduced Finished Water Turbidity. A 0.5-log Cryptosporidium removal credit will be
granted to systems with a combined filtered turbidity less than or equal to 0.15 NTU in at
least 95 percent of the measurements taken each month. Compliance with this criterion
would be determined based on measurements of the combined filter effluent at intervals
of no longer than 4 hours. A 1.0-log Cryptosporidium removal credit will be granted to
systems that achieve a turbidity level in each individual filter effluent less than or equal to
0.15 NTU in at least 95 percent of the measurements taken each month. Compliance
with this criterion would be determined based on measurements of the individual filter
effluent at 15-minute intervals.

Review of plant performance data for January 2001 through August 2002 suggests that
the District's treatment facilities should be able to comply with the 0.15 NTU combined
filtered water turbidity criterion through optimization of filter aid polymer selection and
dosage, and operational modifications such as more frequent backwashing during
periods of high source water turbidity.

It is expected that maintaining turbidities of 0.15 NTU or less for individual filters for a
minimum of 95% of the monthly samples will be difficult for most utilities to consistently
achieve, particularly for utilities treating river supplies with highly-variable quality
characteristics. The District’s treatment facilities typically produce finished water with a
turbidity of 0.10 NTU or less, which is indicative of excellent process operation and
performance. However, review of recent filter operating data suggests that obtaining the
1.0-log Cryptosporidium removal credit based on maintaining turbidities for individual
filters at 0.15 NTU or less would likely be difficult.

b. Second-Stage Filtration. The proposed LT2ESWTR allows utilities using a second
filtration stage to receive an additional 0.5-log Cryptosporidium removal credit. The
secondary filtration must consist of rapid sand, dual media, granular activated carbon
(GAC) or “other fine grain media in a separate stage following rapid sand or dual media
filtration”. Both filtration stages must treat 100% of the flow delivered to the distribution
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system. Therefore, if post-filtration GAC contactors are constructed to meet future DBP
requirements under the Stage 2 DBPR, the District would also be eligible for an
additional 0.5-log Cryptosporidium removal credit. A potential disadvantage could be the
need to operate the GAC system continuously in order to be granted this credit.
(Continuous operation of the GAC system may not be required strictly to meet the Stage
2 DBP requirements at individual monitoring sites.)

c. Performance Demonstration. EPA recognizes that some treatment facilities can
achieve mean log removals of Cryptosporidium oocysts greater than the presumptive 3-
log credit that will be granted under the LT2ESWTR. However, it is generally not
considered practical for systems to directly quantify log removals for Cryptosporidium
across the treatment process due to finished water oocyst concentrations at below the
detection limit for available methods. The proposed LT2ESWTR therefore allows the
Stage regulatory agency to award a higher level of Cryptosporidium treatment credit to a
system where the regulatory agency determines, based on site-specific testing
conducted under a State-approved protocol, “that a treatment plant or a unit process
within the plant reliably achieves a higher level of Cryptosporidium removal on a
continuing basis.” (Note that this does not apply to the use of chlorine dioxide, ozone, or
UV light, as the proposed LT2ESWTR includes specific provisions for awarding
disinfection credit to these technologies.) The “Toolbox Guidance Manual” (EPA 815-D-
03-009) published concurrently with the proposed LT2ESWTR presents one approach to
conducting a “demonstration of performance” study, and discusses use of aerobic
spores as a surrogate indicator of Cryptosporidium oocyst removal by sedimentation and
filtration.

3. CRYPTOSPORIDIUM REMOVAL / |INACTIVATION (BIN 3, BIN 4
CLASSIFICATION)

Should source water monitoring conducted under the impending LT2ESWTR indicate
the presence of Cryptosporidium at average annual concentrations of 1.0 oocysts per
Liter or greater, the District would be required to provide an additional 2.0 to 2.5-log of
treatment (“Bin 3" or “Bin 4" classification). This would be in addition to the 3.0-log
Cryptosporidium removal credit granted for well-operated conventional treatment. The
District would be required to achieve at least 1.0-log of this additional treatment using
ozone, chlorine dioxide, UV, membrane treatment, bag/cartridge filtration, or bank
filtration processes. Disinfection CT requirements for chlorine dioxide presented in the
proposed LT2ESWTR are high enough to eliminate it from serious consideration as a
viable Cryptosporidium inactivation process, while bag filtration / cartridge filtration
processes are generally applicable only to relatively small-capacity treatment facilities.
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Membrane processes, ozonation, UV disinfection treatment and bank filtration are
discussed below.

a. Microfiltration / Ultrafiltration. Microfiltration (MF) and ultrafiltration (UF) are physical
processes in which colloidal particles are removed from the water supply by straining
through a porous medium. Both processes provide exceptional removal of turbidity
(most operating facilities routinely produce treated water with turbidities of less than 0.05
NTU). MF membranes typically used for treatment of surface water supplies are hollow-
fiber with a nominal pore size of 0.1 to 0.5 microns. UF membranes used in surface
water treatment applications typically exhibit a nominal pore size of 0.01 to 0.05 microns.
As these pore sizes are significantly smaller than Cryptosporidium oocysts (2 to 7
microns) and Giardia cysts (5 to 15 microns), MF and UF provide excellent removal of
these microbial contaminants. Removal of Giardia cyst-sized particles in excess of 6 to
8 logs (99.9999 to 99.999999 percent) have been demonstrated during pilot-scale
testing, and therefore many states grant 3-log, and, in some cases 4-log removal credits
for MF and UF treatment.

Typical “average” feedwater pressures for conventional “encased” membrane
configurations are 10 to 20 psi. Backwashing of MF/UF modules is typically initiated
every 30 minutes (up to 60 minutes for exceptionally clean feedwaters), and the
backwash cycle typically lasts approximately 2 minutes. Backwashing typically uses
approximately 5 to 7 percent of the feedwater pumped to an MF system; however,
recycling of the backwash flow to the plant influent following treatment to remove
settleable solids can reduce overall losses to about 1 percent of plant production.
Periodic cleaning with citric acid, caustic/hypochlorite solution, and/or proprietary
detergent solutions may be required when conventional backwashing can no longer
restore differential pressures across the membranes to original levels. Chemical
cleaning is typically conducted at 4 week to 6 week intervals. In some cases, cleaning is
augmented by more frequent, automated chemically-enhanced backwash cycles.

Another membrane option is the “immersed” membrane configuration. Immersed
membrane systems consist of “modules” of membrane fibers suspended in conventional
concrete or steel tanks containing the water to be treated. Unlike encased membrane
systems, where the feedwater is pressurized to force the feedwater through the
membranes, immersed membranes operate under a slight vacuum (typically 4 to 10
psig). Vacuum is produced by pumps located on the product water side of the
membranes. The membranes are periodically “backpulsed” using product water to
remove deposits on the membrane surfaces; this typically occurs every 30 minutes for a
period of approximately one minute. Immersed membrane systems employ injection of
air at the floor of the membrane chamber to scour the membrane surfaces and to
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maintain a homogeneous concentration of suspended solids within the chamber.
Periodic chemical cleaning is required to maintain membrane flux rates; this is typically
accomplished by backpulsing the membranes at a reduced rate with the concentrated
cleaning solutions. Cleaning solutions typically include sodium hypochlorite and
proprietary detergent solutions. The cleaning process is typically automated to reduce
operator labor required. Most existing immersed membrane systems operate at raw-to-
product recovery rates of approximately 95 percent. However, through recycling of the
membrane reject stream and /or use of “secondary” membrane treatment systems,
overall treatment process losses can typically be reduced to about 1 percent of the raw
water treated.

As MF and UF treated water exhibits extremely low turbidities, which are difficult to
monitor consistently, provisions for continuous monitoring of treated water particle
counts are required to ensure that the membranes are operating properly. It is also
typically recommended that an air integrity test be conducted at least once per day to
ensure that the membranes and associated gaskets/seals are functioning properly, and
that individual membrane fibers have not failed. (At least one state currently requires
that membrane integrity testing be conducted every 8 hours for new plants until stable
operations are demonstrated.)

A potential advantage of immersed membranes is their ability to be located in existing
plant structures, such as filter boxes (the membranes would replace the conventional
granular media). Minimum required basin depth for the immersed membranes is 10 to
11 feet, and membrane production rates at “conservative” hydraulic loading (flux) rates
are approximately 3 to 6 gpm per square foot of basin plan area. (A newer product
released during 2001 may allow a higher equivalent loading rate.)

For the District's treatment facilities, immersed MF/UF membranes could potentially be
located within the existing granular media filter structures. Pilot-scale evaluation to
assess feasible loading rates, operating pressures, and membrane cleaning
requirements would be recommended prior to any decision to consider full-scale MF/UF
implementation.

b. Ozonation. Ozone has been used with increasing frequency in U.S. treatment
facilities over the past 10 to 15 years. In addition to disinfection, potential direct benefits
associated with the use of ozone include the following:

e Improvement in filtered water turbidity when applied immediately preceding
filtration.
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e “Microcoagulation” of dissolved organic contaminants (transformation of
soluble organic contaminants into insoluble forms that can be removed by
conventional treatment techniques).

e Reduction of tastes and odors.
e Oxidation of iron and manganese.

Ozone oxidation must precede filtration to ensure effective removal of the flocculated
particles resulting from the partial oxidation of dissolved organic materials. Ozone is
applied to the process stream in gaseous form, and because of its instability, is
generated onsite. A baffled contact chamber is typically required to achieve optimum
ozone utilization and effectiveness, and to satisfy disinfection contact time requirements.
As ozone treatment does not yield a sustainable disinfectant residual, a secondary
disinfectant (chloramine) must continue to be added to prevent microbial regrowth within
the distribution system. Because of its highly reactive nature, ozone should be applied
prior to filtration at a point where water quality is highest (typically just prior to filtration.)
This results in maximum disinfection efficiency, lower ozone demands, and minimum
formation of potentially undesirable by-products.

Disadvantages of ozone include high construction costs for the ozone generation and
contact equipment and high operating costs attributable to high energy consumption
rates. Continuing concerns regarding the potential health impacts of bromate (a by-
product of ozone oxidation of waters containing low levels of bromide, and a suspected
carcinogen) may also limit application of ozone in some cases, unless effective bromate
control measures can be implemented. (Bromate control measures would likely involve
addition of ammonia prior to ozonation to convert bromide to bromamine, which
decomposes rapidly, thereby reducing the formation of bromate during ozonation.)
Required ozone CT values presented in the proposed LT2ESWTR also suggest that
inactivation of Cryptosporidium will likely require significantly higher ozone dosages and
longer ozone contact periods than originally anticipated, particularly under cold-water
conditions, which would greatly reduce it's attractiveness for inactivation of this microbial
contaminant. (CT values for inactivation of Cryptosporidium oocysts are approximately
20 to 40 times higher than CT values for inactivation of Giardia cysts published in the
Surface Water Treatment Rule “Guidance Manual”.)

While ozonation would provide positive inactivation of many microbial pathogens,
implementation as the primary disinfectant is not considered cost-effective. The low
water temperatures typically experienced during the winter months at the District's
treatment facilities would require that high applied ozone dosages and long ozone
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contact times be employed to ensure positive inactivation of Cryptosporidium oocysts.
(At this time, ability to maintain required ozone residuals for periods sufficient to meet
required CT values cannot be determined with any certainty without conducting pilot-
scale testing.)

c. Ultraviolet Disinfection. Ultraviolet (UV) light, historically used in this country
primarily to disinfect wastewater effluents, is rapidly emerging as a viable disinfectant in
the drinking water industry. While use in the U.S. is currently growing, there are
reportedly more than 2,000 facilities in Europe currently utilizing UV for disinfection of
public drinking water supplies. Current research results for the inactivation of
Cryptosporidium and Giardia demonstrate that 3-log to 5-log inactivation of these
microbial pathogens is readily achievable.

Benefits of UV disinfection include: (1) significantly lower costs than for comparable
microbial control processes (0zone, microfiltration); (2) small facility area requirements;
(3) ability to cost-effectively retrofit existing plant facilities; (4) significant reductions in
formation of halogenated disinfection by-products (when free chlorine contact times
following UV treatment are limited); and (5) high levels of achievable pathogen
inactivation. Potential disadvantages include: (1) the potential for fouling/plating of the
quartz sleeves which house the UV lamps; (2) reliability/accuracy of the UV sensors
used to monitor process effectiveness; and (3) difficulties in securing state regulatory
approval for disinfection of surface water supplies due to the lack of full-scale U.S.
operating experience. Utilities should also be aware that one manufacturer of UV
systems (Calgon Carbon Corporation) has obtained two patents for inactivation of
Cryptosporidium and Giardia using UV, and will charge users a licensing fee equivalent
to $0.015 per thousand gallons of water treated using UV. This licensing fee applies to
all utilities that install UV for inactivation of Cryptosporidium and Giardia, regardless of
the supplier selected to provide the UV equipment.

Several states have approved use of UV for disinfection of groundwater supplies, but
none have approved its use for utilities treating surface water supplies. EPA intends to
address this potential problem by publishing the following concurrent with promulgation
of the LT2ESWTR:

e Tables specifying required UV dosages to achieve up to 3-log inactivation of
Giardia, up to 3-log inactivation of Cryptosporidium, and up to 4-log
inactivation of viruses.

e Minimum standards to determine if UV systems are acceptable for
compliance with drinking water disinfection requirements.
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e A UV Guidance Manual, the purpose of which is to facilitate design and
planning of UV installations by familiarizing State/Primacy agencies and
utilities with UV system design and operational issues.

These items are currently in draft form and were available for public comment through
January 2004.

Newer UV system designs typically utilize medium-pressure or low-pressure high-output
lamps enclosed in a stainless steel pipe-type reactor vessel, which facilitates
incorporation into existing treatment facilities. Standby UV reactors are typically
specified to provide reliability and to ensure continued plant operation should a single
unit require servicing. The draft UV Disinfection Guidance Manual recommends that uv
systems be placed after the filters. The stated drawbacks to placing the reactors
upstream of filtration are lower UV transmittance and the potential for coagulation to
shield microorganisms, thereby hindering their inactivation. Also, the LT2ESWTR UV
dose requirements apply only to post-filter applications and to unfiltered supplies that
meet criteria for filtration avoidance. UV has also been shown to be relatively ineffective
for inactivation of enteric viruses at dosages typically considered cost-effective for
inactivation of Giardia and Cryptosporidium; therefore, a brief free chlorine contact
period either prior to or following UV would be required to ensure that conditions for
positive inactivation of viruses are provided.

Evaluation of Cryptosporidium control requirements for other similar facilities indicates
that both probable construction and annual operating costs associated with UV
disinfection would be considerably less than for MF/UF membrane treatment or ozone
disinfection. For the District's water treatment facilities, UV disinfection facilities could
potentially be retrofitted within the transfer pipelines between the existing filters and the
ground storage reservoirs, or within the effluent pipelines for individual filters.

d. Riverbank Infiltration. “Riverbank infiltration” (RBI), or “bank filtration” is a process
that utilizes surface water that has naturally infiltrated into a subsurface aquifer and is
recovered by one or more pumping wells. Microorganisms and other particles are
removed by contact with aquifer materials as the water progresses through the aquifer.
The proposed LT2ESWTR indicates that EPA will grant Cryptosporidium removal credits
to systems that utilize bank filtration with either vertical wells or horizontal collector wells.
Bank filtration wells would be required to be drilled in unconsolidated, predominantly
granular/sandy aquifers, and the utility would be required to characterize the aquifer at
the well site in order to receive Cryptosporidium removal credit. A vertical or horizontal
well located adjacent to a surface water body would be eligible for riverbank infiltration
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credit if there is sufficient groundwater flow path length to ensure effective removal of
oocysts.

Cryptosporidium removal credits presented in the proposed rule are as follows:

e 0.5-log credit for vertical wells located greater than 25 feet from the surface
water source, and 1.0-log credit for vertical wells located greater than 50
feet from the surface water source. (Measured from the edge of the surface
water source under high flow conditions.)

e 0.5-log credit for horizontal collector wells with laterals no closer than 25 feet
to the bottom of the river channel, and 1.0-log credit when laterals are no
closer than 50 feet to the river channel.

Utilities would be required to monitor the turbidity of the wells continuously to detect any
system failure. If the monthly average turbidity (based on daily maximum values)
exceeded 1 NTU, the utility would be required to determine if microbial removal had
been compromised, and then report the exceedance to KDOW, along with an
explanation of the basis for concluding that microbial removal had not been
compromised. If KDOW should then determine that microbial removal had indeed been
compromised, the District would not receive the Cryptosporidium removal credit until the
problem is resolved.

Implementation of bank filtration as an alternative to the District’s current Ohio River
and/or Licking River supplies would be an extremely costly compliance option strictly for
Cryptosporidium control, particularly when potential removal/inactivation credits that may
be obtained for other processes at substantially lower costs are considered. However,
when other potential benefits (reduction in chemical coagulant/pretreatment
requirements, protection against contaminant spills upstream of the District's intakes,
improved overall microbial quality, and attenuation of turbidity and temperature
extremes) are also considered, bank filtration could represent a viable long-term
alternative to the District's current supplies.

H. COMPLIANCE SUMMARY AND RECOMMENDATIONS

The District is well-positioned in most respects regarding compliance with pending and
anticipated future water quality and treatment requirements. However, several potential
future compliance concerns were identified during this review of the District's current
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facilities and treatment practices; recommended actions to address these concerns are
summarized below.

1. FUTURE COMPLIANCE WITH STAGE 2 DBPR REQUIREMENTS

a. Post Filtration GAC Treatment. For long-range planning purposes, the District should
budget for construction of post-filtration GAC adsorption treatment at the Fort Thomas
plant, with initial operation by mid-2012. This proposed schedule assumes that the
Stage 2 DBPR will be promulgated during mid-2005, and that KDOW will grant a two-
year compliance extension, based on the need for significant capital expenditures to
achieve compliance. While initial operation of the GAC facility would likely not be
required until mid-2013, this slightly accelerated schedule will provide for a one-year
initial operating period prior to the compliance deadline. During this initial operating
period, the GAC contactors would be brought online sequentially such that exhaustion of
GAC adsorption capacity would not occur simultaneously for all contactors. This initial
operating period would also allow operators to become thoroughly familiar with GAC
system characteristics and operational requirements prior to the compliance deadline.

Construction of the GAC adsorption system would require removal of one existing
flocculation/sedimentation basin from service in order to provide sufficient site space for
construction of the GAC system, and retrofitting of another basin train with high-rate
ballasted flocculation (ACTIFLO®) capability in order to maintain the current rated plant
capacity of 44 mgd. While minimum required ACTIFLO® system capacity would be 22
mgd, preliminary evaluation of ACTIFLO® requirements suggests that up to 32 mgd of
treatment capacity could be installed in a single existing flocculation/sedimentation basin
train. In order to provide additional treatment flexibility, and to ensure the ability to operate
at high plant production rates with one basin train out of service, it is recommended that
the District budget sufficient funds for construction of the